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│∂╘⌐ 

 

⅜ ─ ╩╘←∫≡│⁸ ⁸ ⌂♥◒ⱡ꜡☺כ─ ⁸ ─

ה ⁸ ☻●ה ─ ⁸ ─ ה ⁸ ┼─

─ ⌂≥⁸ ⅜ ⅝ↄ ⇔≡™╢⁹ ╛∕─ ─№╡ ╩ ⅎ╢

⁸∕─ ≤⌂╢ ⅜ ⅝ↄ ⇔≡⅔╡⁸ ─ ─№╡ ╩ ⅎ

╢ ≢⁸ ₁│⁸ ⁸ ⅝⌂ ⌐№╢≤ ∫≡╟™⁹ 

 

ⅎ┌⁸ ─ ⌐ ╢ ⌂ ⅜ ≠ↄ╠╣√ ה

≤│ ⌂╡⁸ │⁸ ה ⌂≥⁸ ⅜☻כ♁ꜞ ⌐ ↕╣≡

™ↄ ≢⁸₈ ₉─ ≤≤╙⌐⁸↓╣≤ ה ∆╢ ≢₈♥◒ⱡ꜡☺₉כ╩℮╕ↄ

⇔≡ ⌐ ⌂ ╩ ∆╢↓≤⅜ ╘╠╣╢⁹ ⁸ ≤™∫√

⌐│ ↕╣⌂⅛∫√ ┼─ ⅜ ≤⌂╢ ≢⁸ ⅎ┌⁸ ◄Ⱡꜟ◑כ

⌂≥⁸ √⌂ ─ꜞ☻◒ ⅜ ≡⅝≡⅔╡⁸∕─ ⅜ ─ ≤

⌂∫≡™╢⁹ 

 

↓℮⇔√ ⁸ ₁│⁸ ↄ╕℮╩☻כ♁ꜞ√╣╠ ⇔⁸ ⅜ ─ ╩

⇔≡™ↄ ⅜№╢⁹ ─№╡ ╩ ⅎ╢ ⌐ ≤⌂╢ ⅜ ⅝ↄ

∆╢ ≢│⁸∕─ ─№╡ ╙⁸ ─ ╖⌐ ∏⇔╙≤╠╦╣╢↓≤⌂ↄ⁸

╗⇔╤⁸ ┘ ─ ╩ ⌐⁸ ⅜ ─ ╩ ∆╢ ≢⁸ ╙

≢ ⌂ ╖╩ ה ∆╢ ⅜№╢⁹ 

 

™∏╣⌐∑╟⁸↓─ ─ ⅝⌂ ⌐№∫≡⁸ ₁│⁸ ⌂╢ ꜠ⱬꜟ

─ ╩ ∆╢√╘⁸ ─ ╛◄Ⱡꜟ◑כ ─№╡ ╩ ⅎ≈≈⁸♥

◒ⱡ꜡☺כ╛ ≤™∫√ √⌂ ─ ≢⁸↓╣╕≢─ ─Ɽꜝ♄

▬ⱶ╩╟╡ ⌐ ⇔√╙─┼≤ ⇔≡™ↄ ⅜№╢⁹ 

 

↓℮⇔√ ⅛╠⁸ ≤⇔≡⁸ ⁸ ●☻⁸ ●☻ ה ◖fiⱦ

♩כ♫ ⁸ ●☻ ─ ⌐ ╢ ─№╡ ╩ ⌐ ∆╢√╘⁸

ה  ₈

₉≤™℮⁹ ╩ ⇔⁸ ─ ─ ╩ ≡⁸

12 1 ⁸ ─ ⌐ ╢ ─№╡ ⌐≈™≡≤╡╕≤╘╩ ∫√⁹ ⁸

↓─≤╡╕≤╘╩ ╕ⅎ⁸ ה ≢─ ╩ ≡⁸ ≤╡╕

≤╘╩ ℮╙─≢№╢⁹ 
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 ╩╘←╢ ≤ ─  

 ╩╘←╢  

ᵥ♥◒ⱡ꜡☺כ─ ≤☻ⱴכ♩ ─  

⁸IoT⁸ⱦ♇◓♦כ♃ BD ⁸ AI fiכ꜡♪⁸ ─ √⌂♥◒ⱡ꜡☺כ⅜

⌐ ⇔⁸ ─ ⌐ ⌂▬fiⱤ◒♩╩ ⅎ≡™╢⁹ ⁸●☻⁸

●☻ ─ ≢╙⁸↓╣╠─ ─ ╩ ∂⁸ ≤ ╩ ⇔

≈≈⁸ ꜠ⱬꜟ╩ ⌐ ↕∑╢√╘─ (☻ⱴכ♩ ─♥◒ⱡ꜡☺כ

)⅜ ╖≈≈№╢⁹ 

 

ᵦ ─  

⌐⅔™≡│⁸ ─ ↄ╩ ╘╢ ⅜ ⌐ ∆╢ ≢⁸

─ ╙ ⌂ ⌐№╢⁹↓─√╘⁸ ⁸ ╩ ℮ ⅜ ∆╢≤™

∫√ ⅜ ↕╣⁸ ⅜ ─ ─ ╩ ℮ ─ ⅜ ⅛╠ ╠⅞⅛

⌡⌂™ ⌂ ⌐№╢⁹ 

 

ᵧ ─ ≤ ⌂  

─ ⌂ ⅜ ≠ↄ╠╣√ ה ⌐ ⇔⁸ ⌐ ∆╢

─ ⁸ ─ꜞ☻◒ ─ ⌐╟∫≡⁸ ∂≡⁸ │ ⌐ ∆

╢⌂≥⁸ ─ ⌐⅔↑╢ │ ⇔≡™╢⁹ ⁸ ─

≢│⁸ ─ ꜠ⱬꜟ⌐⅛⅛╦╠∏ ≢ ⌂ ╛ ⌂ ה

─ ⌐ ⅎ⁸ ─№╡ ⌐⅔™≡╙ ⅜№╡⁸ ⅜ ⇔√ ה

⌐⅔™≡│⁸ ↄ─ ◖☻♩⅜ ∂≡™╢⁹ 

 

ᵨ ─☻●ה ─  

⁸ ●☻ ⌐⅔™≡⁸ ─ ╛ ─ ─ ⅜

⇔⁸ ╛ ─ │ ⇔⁸ ╙ ⇔≡™╢⁹╕√⁸

≢│⁸FIT ( ◄Ⱡꜟ◑כ─ )─ ⁸ ◄Ⱡꜟ

כ◑ ─ │⁸ ⌐ ⇔⁸ ₁⌂ ─ ⅜ ⇔≡⅝≡™╢⁹ ⌐

⅜ ⇔≡™╢ ה1 ⌐≈™≡│⁸ ה 2

≤╙⌐ ≢№╡⁸ ◄Ⱡꜟ◑כ ─ ⌐ ∆╢ ⅜

╕∫≡™╢⁹ 

 

ᵩ ─ ה ─  

╩ ⌐ ⌂ ⅜ ⇔√ 15 ╩│∂╘≤⇔≡⁸ ⁸

ה ⅜ ה ∆╢ ⅜№╢⁹ ≢│⁸ ●☻─ ─

╙ ⇔≡⅔╡⁸ │ ♩ꜝⱨ ╛ ⁸ ⌂╢ ─

ꜞ☻◒╙ ↕╣╢⁹ ⌐⅔↑╢ ≢ ⌂ ─ ⅛╠⁸

─№╡ ⁸ ─ ─№╡ ⌂≥⌐≈™≡ ∆╢↓≤⅜ ≢№╢⁹ 

                                            
1 ↓↓≢⁸₈ ₉≤│⁸ ⌐ ╦╣╢™╦╝╢₈ ₉≤ ⌡ ≢№╢⅜⁸ ⌐│⁸

48 ─₈ ₉╩™℮⁹ 
2 √╡ 
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╕√⁸ ╩ ≤∆╢ ─ ⅜ ─ ≤⌂╢ ≢⁸2021

─ ◘Ⱶ♇♩⌐ ⇔⁸ ⅜ │₈2030 ⌐⁸ ●☻╩2013 ⅛╠46

Ɽכ☿fi♩ ∆╢↓≤╩ ∆₉ ╩ ⇔≡⅔╡⁸2050 ─ꜟꜝ♩כꜙ♬Ⱳfiכ◌

⌐ ↑√ ⅜ ≤⌂∫≡™╢⁹ 

 

 

 ╩╘←╢ ─  

ᵥ☻ⱴכ♩ ─  

♥◒ⱡ꜡☺כ⅜ ⌐ ∆╢ ⁸ ─♥◒ⱡ꜡☺כ ⌐╟╢ ꜠ⱬꜟ─

⌂ ≤ ─ ─ ─ ⌐ ↑⁸☻ⱴכ♩ ╩ ⌐ ∆╢↓≤⅜

≢№╢⁹ ─ ─ ╙ ╕ⅎ⁸☻ⱴכ♩ ╩ ∆╢ ≢⁸≥─╟℮

⌂ ╩ ∂╢↓≤⅜ ⅛╩ ∆╢↓≤⅜ ─ ≢№╢⁹⌂⅔⁸∕─ ⁸

◘▬Ᵽכ☿◐ꜙꜞ♥▫ ─ ╙ ≢№╢ ⁹ 

 

ᵦ √⌂ ─ꜞ☻◒ ┼─  

ה ╩ ⌐ ◄Ⱡꜟ◑כ┼─ ⌂ ⅜ ╗ ⁸

2050 ⌐⅔↑╢ ≤⇔≡ ─ ╩ ∆√╘⁸ ◄Ⱡꜟ◑כ─ ⌂

─ ⅛╠⁸ ≢─ ─№╡ ╩ ∆╢ ⅜№╢⁹╕√⁸

⁸ ─ ⌐ ╢ ⅜ ∆╢ ╙ ╕ⅎ≈≈⁸

●☻ ⌐⅔↑╢ ─ ꜠ⱬꜟ ─√╘─ ─ ╙ ≢№╢

⁹ 

 

ᵧ ─☻fi◄ꜞ☺꜠ה  

⁸ ⅜ ה ∆╢ ≢⁸ ⌐⅔↑╢ ≢ ⌂ ─

⅛╠⁸ ─№╡ ⁸ ─ ─№╡ ⌂≥⌐≈™≡ ∆╢↓

≤⅜ ≢№╢ ⁹ 

 

ᵨ ꜟꜝ♩כꜙ♬Ⱳfiכ◌≥ ⌐ ↑√ ⌐⅔↑╢  

┼─ ⌂ ⅜ ╘╠╣╢ ⁸ ─ כꜙ♬Ⱳfiכ◌⁸≡™⅔⌐

♩ꜝꜟ─ ⌐ ↑√ ⌐≥─╟℮⌐ ∆╢⅛≤™℮ ╙ ╘⁸ ◄Ⱡ

╛כ◑ꜟ ⌐ ⇔⁸ ╩ ⌐⁸ ⌂ ╩ ∆√╘─ ─№╡ ╩

∆╢ ⅜№╢ ⁹ 
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ₒ  1ₓ ╩╘←╢ ≤  
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 ─ ─ №╡  

♥◒ⱡ꜡☺כ─ ⁸ ─ ⁸ √⌂ ꜞ☻◒ ─ ⁸ ─

ה ─ ─ ≢⁸ ≤⌂╢ ⁸ ─ ╛ ⁸

≤ ⅜≤⌂fiꜛ◦כ◄ꜙ♅◦─ ⅝ↄ ⇔≡™╢⁹ 

↓─√╘⁸ ─ ⌐ ╢ ⌂ ─№╡ ≤⇔≡│⁸ ─ ⌂

ה ≢│⌂ↄ⁸ ⌂ ⅜ ⌂ ≤∕╣⅜ ⌂ ⁸ ⅜

⇔√ ≤ √⌂ꜞ☻◒ ⁸ ≤ ה ⌂≥⁸ꜞ☻◒⌐ ∂≡ ─ ╩

ⅎ╢ ≢ⱷꜞⱢꜞ─№╢ ≤∆╢↓≤⅜ ≢№╢ ꜞ☻◒ⱬה☻כ▪ⱪ꜡כ

♅─ ⁹╕√⁸↓─╟℮⌂ ≤∆╢↓≤≢⁸ ╙ ─☻כ♁ꜞ╢№╡

⅜ ⌐⌂╢⁹ 

ꜞ☻◒ⱬה☻כ▪ⱪ꜡כ♅─ ⌐╟╡ ╩ ∆⌐ ⇔≡│⁸ ─ ╩

⌐3⁸ ꜠ⱬꜟ╩ →╢↓≤⌂ↄ⁸╗⇔╤⁸♥◒ⱡ꜡☺כ─ ⌐╟╡ ꜠ⱬꜟ╩

⌐ ↕∑╢↓≤╩ ≤∆╢4⁹ 

 
ₒ  2ₓ ╩ ╕ⅎ√ ─ ─ №╡ ⌐≈™≡ 

 
 

 

 

  

                                            
3 ↓─ ⌐≈™≡⁸ ─ ≤™∫√ ⁸ ─↓≤⌂⅜╠⁸ ─ ┘ ─ ╩ ╗╙─≤∆╢⁹ 
4 ≢│⁸ ─ ╛↓╣⌐ ╢ ─№╡ ╩ ∆╢⌐ ⇔≡│⁸ ╩

≤⇔≈≈⁸ ╛ ⌐╙ ⌐ ∆╢≤─ ⅛╠⁸₈↓╣╕≢─ ⁸ ⁸ ─

⁸♦☺♃ꜟ ⌂≥╩ ⇔≡⁸ ─ ⌐ ∂√ ⌂ ≤⇔⁸ ─ ╛▬ⱡⱬכ◦ꜛfi╩

∑∏⁸╗⇔╤⁸↓╣╠⌐ ⅜╡ↄ≠ꜟכꜟ╢∆ ≢№╢⁹ ⌐⁸☻ⱴכ♩ ─ ⌐ ╢ ─ ⇔⌐ √∫≡

│⁸ ─ ╩ ≤⇔≡⁸ ⌐ ∆╢↓≤⅜ ≢№╢⁹₉≤─ ⅜№╡⁸↓╣⌐ ∆╢ ⅜№╢⁹ 
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 ⌐⅔↑╢ ─ ⌐ ↑√  

 ☻ⱴכ♩ ─ ⌐⅔↑╢♥◒ⱡ꜡☺כ ─  

☻ⱴכ♩ ─ ╩ ⌐ ™√ √⌂ ─№╡  

ᵥ ⌂ ⅎ  

ᵑ☻ⱴכ♩ ─ ╩ ⌐ ™√ √⌂ ─  

▪ ⌐ ╢♥◒ⱡ꜡☺כ─  

⁸IoT⁸ⱦ♇◓♦כ♃ BD ⁸ AI fiכ꜡♪⁸ ─ √⌂♥◒ⱡ꜡☺כ⅜

⌐ ∆╢ ⁸ ≢╙⁸ ⌂♥◒ⱡ꜡☺כ─ ╩ ∂⁸ ≤

╩ ⇔≈≈⁸ ꜠ⱬꜟ╩ ⌐ ↕∑╢√╘─ ☻ⱴכ♩ ⅜

╖≈≈№╢ ⁹ 

 
ₒ  3ₓ♥◒ⱡ꜡☺כ─ ≤  

 

ₒ  4ₓ♥◒ⱡ꜡☺כ ─  

 
ₒ  5ₓ☻ⱴכ♩ ─ ∆═⅝  
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 ↓─╟℮⌂ ≢⁸↓╣╕≢⁸ ⌐⅔™≡╙⁸☻ⱴכ♩ ╩ ∆╢√╘⁸ ⅎ┌⁸

─╟℮⌂ ╩ ⇔≡⅝√⁹ 

 

ₒ ●☻ ₓ 

ᵑ☻כⱤכ IoT ─ ╩ ∆╢⌂≥ ⌂ ─ ╩ ∆╢

⌐≈™≡⁸ ה ╩ ∆╢ ╩ 2017 ⁹ 

ᵒ↓╣╕≢ ≠↑╠╣≡™√ ⌐╟╢ ⌐ ╦╡⁸ ⌐≈™≡⁸◌ⱷꜝ╩

fiכ꜡♪√⇔ ╩ ∆╢ ╩ ╘╢ ─ ╩ 2020 10 ⁹ 

ᵓ ─AI ─ ╩ ∆╢ ⅛╠AI─ ╩ ℮√╘─●▬♪ꜝ▬fi

₈ⱪꜝfi♩ AI ●▬♪ꜝ▬fi₉ ─ 2020 11 ⁹ 

ₒ ₓ 

IoT ⌐╟╢ ─ ╩ ℮ ⌐≈™≡⁸ ┘

─ ╩ ∆╢▬fi☿fi♥▫Ⱪ ─ 2017 ⁹ 

ₒ ₓ 

─ ⌐⅔↑╢ ─fiכ꜡♪─┼ ╛AI⌐╟╢ ─ ⌂≥⁸

☻ⱴכ♩ ─ ╩ ∆╢ ╩ 2 1 18.2 ⁸

3 8.7 ⁹ ⌐ ≢│33 31 ─ 10.8

─ ╩  

 

↕╠⌐⁸2020 ⁸ ─♩♇ⱪ⌐╟╢₈☻ⱴכ♩ ₉╩ ⇔⁸

≢─☻ⱴכ♩ ⌐ ↑√ ╩ ╘╢√╘⁸ ─ │⁸ ─ ⇔╛

┼─ ה ╖≠ↄ╡╩ ℮↓≤⁸╕√⁸ ─ │⁸ ─ ╛

┼─ ╩ ℮↓≤╩ ⌂ ≤⇔≡ ⇔√⁹∕─ ⁸ ●☻ ⁸ ⁸

●☻ ─ ≢▪◒◦ꜛfiⱪꜝfi╩ ∆╢ ⁸ ⌂ ╩ ╘≡™╢

⁹ 

 
ₒ  6ₓ☻ⱴכ♩ ⌐⅔↑╢ ─  

  
 

▬ ─  

⌐⅔™≡│⁸ ─ ↄ╩ ╘╢ ⅜ ⌐ ∆╢ ≢⁸

─ ╙ ⌂ ⌐№╢⁹↓─√╘⁸ ⁸ ╩ ℮ ⅜ ∆╢≤™

∫√ ⅜ ↕╣⁸ ⅜ ─ ─ ╩ ℮ ─ ⅜ ⅛╠ ╠⅞⅛

⌡⌂™ ⌂ ⌐№╢⁹ 
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ₒ  7ₓ ⌐⅔↑╢ ─  

ᵑ ─    ᵒⱪꜝfi♩ ─ ─  

 
 

─≤⅔╡⁸♥◒ⱡ꜡☺כ─ ≤ ─ ≤™℮ ─ ≢⁸ ꜠

ⱬꜟ╩ ⌐ ↕∑╢≤≤╙⌐ ▬ⱡⱬכ◦ꜛfi ⁸ ─ ─

⌐ ⇔ ╩ ∆╢ ⅛╠⁸₈☻ⱴכ♩ ₉╩ ⌐ ╘╢ ⅜№╢⁹ 

∕─ ⁸ ⌐ ╦╢ ≤♥◒ⱡ꜡☺כ╩ ⌐ ה ↕∑≈≈⁸↓╣╩ ╘╢

≤≤╙⌐⁸ ⌐ ╦╢ ╩ ↕∑≡™ↄ ⅛╠ ─ ה ╩ ⌐ ℮↓

≤⅜ ≢№╢⁹╕√⁸♥◒ⱡ꜡☺כ─ ≤ ⌐⁸ ─√╘⌐│⁸ ─

₈ ╖₉⅜ ≢№╡⁸☻ⱴכ♩ ╩ ╘╢√╘─ ╙ ╘⁸ ⌂ ─ ⌂≥⁸

╩ ℮ ╩ ∆╢√╘─ ⅜ ≢№╢⁹ 
 

► ☻ⱴכ♩ ╩ ╘╢ ─ ≤  

(▪)☻ⱴכ♩ ╩ ╘╢ ─  

☻ⱴכ♩ ╩ ╘╢ ─ ─ ≈ ≤⇔≡│⁸ ה ─ ⅜ →╠

╣╢⅜⁸↓─ ⌐≈™≡│⁸ ─ ─√╘─ ⌐ ╢ ╛

─ ┼─ ה ╩ ╘╢√╘─ ה ╩ ⅎ╢ ─

⅜ ≤ ⅎ╠╣╢5⁹ 

╕√⁸ ─ ≈ ≤⇔≡│⁸₈ ─ ⅎ⌐ↄ↕₉⅜ →╠╣╢⅜⁸↓─

⌐≈™≡│⁸ ─₈ ⅎ╢ ₉≤⇔≡⁸AI ─♥◒ⱡ꜡☺כ ─ ╩

⌐⇔⁸ ⱷꜞ♇♩╩ ∆╢↓≤⅜ ≢№╢ ⁹ 

 

(▬) ─  

↓℮⇔√ ⁸ ꜠ⱬꜟ─ ▬ⱡⱬכ◦ꜛfi ╩ ╡≈≈⁸

─ ─ ⌐ ⌐ ∆╢√╘⁸₈☻ⱴכ♩ ₉╩ ⌐ ⇔ ╘╢ ⅛

╠⁸ ⌐ ⅎ≡⁸ ╩ ⌐⁸♥◒ⱡ꜡☺כ ⌐ ↑√ ⅜ⱷꜞ♇♩≤

⌂╡⁸ ─ ╩ ∆╢╟℮⌂ ╩ ∂╢↓≤⌐╟∫≡⁸☻ⱴכ

♩ ─ ⌐ ↑√ ╩∆╢↓≤⅜ ≢№╢⁹ 
 

                                            
5 ⌐⁸ ⌐≈™≡│⁸ ─AI ─ ⌐ ∆╢ ─╖⌂╠∏⁸ ╩ ≤⇔≡ⱴⱠ☺ⱷfi♩≢⅝╢

╛ꜞ☻◒ⱬכ☻≢ ╩ ≢⅝╢ ╙ ⌐ ⇔≡™ↄ ⅜№╢⁹╕√⁸☻ⱴכ♩ ╩ ∂₈♦☺♃ꜟ♩ꜝfi

☻ⱨ◊כⱷכ◦ꜛfi DX ₉╩ ╘╢⌐ √∫≡│⁸♦☺♃ꜟ┼─ ∕─╙─╩ ≤∆╢─≢│⌂ↄ⁸♦☺♃ꜟ┼─

⌐╟╡⁸ ╩ ╘ ⌐⅔™≡ ╩ ∆╢⅛⁸∕─ ╩ ≢⅝╢ ─ ⅜ ≢№╢⁹ 
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ₒ  8ₓ☻ⱴכ♩ ( ⌐⅔↑╢♥◒ⱡ꜡☺כ─ )╩ ╘╢ ─ ≤  

 
 

 

◄ √⌂ ╩ ∆╢ ≢ ∆═⅝  

─ ≤ ─ ⌂  

►. ▬ ─≤⅔╡⁸☻ⱴכ♩ ─ ⌐ ↑√ ╩ ∂╢⌐ ⇔≡│⁸

─≤⅔╡⁸ ╩ ╢ ─ ╛ ─ ─ ╩ ╕ⅎ⁸ ─ ╖

╩ ∆╢ ⅜№╢⁹ 

 

(▪) ─ ≤ ─ ─ ⌂  

─ ⌂ ⅜ ╠╣√ ה ⌐ ⇔⁸ ─≤⅔╡⁸

◖fiⱧꜙכ♃⌐╟╢ CMMSה ─ ⌐ ∆╢ ─ ⁸

ⱴⱠ☺ⱷfi♩◦☻♥ⱶ─ ⌐╟╢ ─ꜞ☻◒ ─ ⌐ ⅎ⁸

─ ⁸ ◖fiⱪꜝ▬▪fi☻─ ⁸ ─ ─ ─

⌂≥⌐╟∫≡⁸ ∂≡ │ ∆╢ 10 ⌂≥⁸ ─ ⌐⅔↑

╢ │ ⇔≡™╢6⁹ 

─ ⌐⅔↑╢ ⅜ ∆╢ ⁸ ●☻ ⌐⅔↑╢

⌂≥⁸ ╩ ⅝⁸ ─ ≢│⁸ ─ ꜠ⱬ

ꜟ⌐⅛⅛╦╠∏⁸ ≢ ⌂ ╛ ⌂ ה ⁸ ─ ╩ ∆

↓≤╩ ≤⇔≡⅔╡ ה ─ │⁸ ●☻ ≢24

⁸ ≢22 ⁸●☻ ≢1.4 ⁸ ⅜ ⇔

√ ה ⌐⅔™≡│⁸ ⌂ ◖☻♩≤⌂∫≡™╢⁹ 

  

                                            
6 ╕√⁸ ─ ⌐≈™≡⁸ⱨꜝfi☻ ─Daniellou │⁸1960 ⅛╠2000 ⌐⅛↑≡⁸

⁸ ⱴⱠ☺ⱷfi♩◦☻♥ⱶ─ ⁸ ─ ⌐╟╡⁸ ⅜ ⇔≡⅝√≤⇔≡™╢

Human and organizational factors of safety : state of the art (2011 ⁸François Daniellou)

 ─ ⁹ 
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(▬) (▪)╩ ╕ⅎ⁸☻ⱴכ♩ ─ ╩ ⌐ ™√ √⌂ ╩ ∆

╢⌐ ⇔≡│⁸ ⅜ ⇔√ ─ ⌐⅔™≡│⁸ ⌐ ⌂

╩ ≢⅝╢ ⌐ ⇔≡⁸ ꜠ⱬꜟ⌐ ∫√ ⌂ ─№╡ ╩

∆╢≤─ ⅎ ⅜ ≢№╢⁹ 

 
ₒ  9ₓ ─ ╩ ⅎ╢  

 
 

ₒ  10x ─ ≤ ─  
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ₒ  11x ⌐⅔↑╢ ⌂ ≤∕─  

 
 

 

ᵒ☻ⱴכ♩ ─ ╩ ⌐ ™√ √⌂ ─№╡  

ᵑ╩ ╕ⅎ⁸ ●☻ ⁸ ●☻ ┘ ⌐⅔™≡⁸ ꜠ⱬꜟ╩

→╢↓≤⌂ↄ⁸╗⇔╤⁸♥◒ⱡ꜡☺כ─ ⌐╟╡ ꜠ⱬꜟ╩ ⌐ ↕∑╢

⅛╠⁸₈♥◒ⱡ꜡☺כ╩ ⇔≈≈⁸ ⌐ ⌂ ╩ ≢⅝╢ ₉⌐≈™≡

│⁸ ─ ⌂ ה ─ ⌐⁸ ⌂ ה ⌐╟╠∏⁸ ─

⌐ ∂√ ┼ ∆╢↓≤≤⇔⁸ ה ─№╡ ╩↓╣⌐ ∫√ ⌐ ∆

╩ ∏╢ ☻ⱴכ♩ ─ ╩ ⌐ ™√ √⌂ ⁹↓

╣⌐╟╡⁸ ─ ╩⁸♥◒ⱡ꜡☺כ╩ ⇔≈≈ ꜞ☻◒ ⅜⌂↕╣√

⌂ ⌐ ⌐ ⇔ →≡™ↄ↓≤⅜ ≢№╢7⁹ 

∕─ ⁸ ⅜ ╩ ⌐╟╡ ⌐♅▼♇◒∆╢↓≤╛⁸

╛ ⌂≥⅜ ⇔√ ⌐│⁸∕─ ה ה ╩ ⇔√ ≢⁸ ⌐

─ ⇔╩ ∆╢↓≤⌂≥⁸ ─√╘─ ⌐╟╢ ⌂ ╩ ℮⁹ 

 
  

                                            
7 ≢│⁸☻ⱴכ♩ ─ ⌐ ⇔⁸ ⌐ ─ ⌐ ⇔≡ ╩ ╘╢ ⅜№╢≤─

⅜№╡⁸↓╣╠─ ⌐ ∆╢ ⅜№╢⁹ 

ᵑ ⅎ┌⁸♦☺♃ꜟ♠▬fi╛♪꜡כfi⌂≥⁸♥◒ⱡ꜡☺כ╩ ⇔√ ≢ ►ⱡ►Ɫ╛♃כ♦╢╣╠ ⌐≈™≡│⁸

≤⇔≡⁸ ╛ ╩ ⅎ≡ ∆╢ ╖─ ►ⱡ►Ɫה♃כ♦ ─◖⸗fiⱪכꜟ ⱢⱩ ⌂≥⁸◖☻

♩ ⌐ ∆╢ ⅜№╢─≢│⌂™⅛⁹ 

ᵒ ─ ⌐ ℮ꜞ☻◒╙ ╕╣≡ↄ╢√╘⁸∕℮⇔√ ╩ ℮ ≢⁸ ⌐ ╠⌂™ⱥꜘꜞⱢ♇♩╩ ⇔⁸

⌐≈⌂→╢═⅝≢│⌂™⅛⁹ 

╕√⁸☻ⱴכ♩ ⌐⅔↑╢♥◒ⱡ꜡☺כ─ ─ │⁸ ⇔™ ╩ ⇔⁸ ⌐ ⌂

╩ ∆╢ ╩ ⌐ ╘╢↓≤⅜ ↕╣╢⅜⁸ ≢⁸ICT ≤™℮ ╩ ∆╢↓≤⌐╟╡ √

⌐ ∆╢◘▬Ᵽכ☿◐ꜙꜞ♥▫ ─ꜞ☻◒⁸ ─ ה ╛ ⌂ ≤─ ꜞ☻◒ ─ ⌐≈™≡

╙⁸ ⌐⅔⅝≈≈⁸ ─☻ⱴכ♩ ⌐ ╢ ─№╡ ╩ ⅎ≡™ↄ≤™℮ ⅜ ≢№╢⁹ 
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ₒ  12x ☻ⱴכ♩ ╩ ╘╢√╘─ ─№╡

 
 

 

₈ ⱨ◊꜡כ▪♇ⱪ₉ 2021 6 18  

⁸ ●☻⁸ ●☻⁸ ●☻─ ⌐⅔™≡⁸♥◒ⱡ꜡☺כ╩ ⇔≈

≈ ⌐ ⌂ ╩ ≢⅝╢ ⌐≈™≡│⁸ ─ ⌂ ה ─

⌐⁸ ⌂ ה ⌐╟╠∏⁸ ╩ ≤⇔√ ─ ⌐ ∂

√ ┼ ∆╢↓≤╩ ⇔⁸ ה⅝ ─ ╡ ╩ ∆⁹↓─√╘⁸2022

≢─ ─ ╩ ⌐⁸ ╩ ╘╢⁹ 

 
 

ₒ  13x ♥◒ⱡ꜡☺כ─ ⌐ ↑√
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ᵓ₈♥◒ⱡ꜡☺כ╩ ⇔≈≈⁸ ⌐ ⌂ ╩ ≢⅝╢ ₉─ ⅎ  

●☻ כⱤכ☻╢↑⅔⌐ 8╛ ─VPP 9⌂≥⁸↓╣╕≢─

─ ─ ⌐ ╖⁸₈♥◒ⱡ꜡☺כ╩ ⇔≈≈⁸ ⌐ ⌂ ╩

≢⅝╢ ₉⌐≈™≡│⁸ ▪ ♩♇ⱪ─◖Ⱶ♇♩ⱷfi♩⁸ ▬ ⌂ꜞ☻◒

⁸ ► ♥◒ⱡ꜡☺כ─ ⁸ ◄ ◘▬Ᵽכ☿◐ꜙꜞ♥▫ ⌂≥ ꜞ☻◒

┼─ ≤∆╢10⁹ 
 

ₒ  14x ₈♥◒ⱡ꜡☺כ╩ ⇔≈≈⁸ ⌐ ⌂ ╩ ≢⅝╢ ₉─ ⅎ  

 
 

ᵔ √⌂ ─ №╡  

⅜ ≢│⁸ ⅜ ⌐ ⇔√ ⌐ ⌂ ╩ ≢⅝╢

⌐ ⇔≡╙⁸ ─ ≢─▬fi☿fi♥▫Ⱪ 11│№╢╙──⁸ ⌐ ↄ─

ה ─ ⅜ ≠↑╠╣⁸╕√ ─№╡ ⌐╙ ↄ─ ⅜№╢⁹ 

⌂ↄ≤╙⁸₈♥◒ⱡ꜡☺כ╩ ⇔≈≈⁸ ⌐ ⌂ ╩ ≢⅝╢ ₉

⌐ ⇔≡⁸↓℮⇔√ ⌂ ה ╩ ╙ ╘ ↑╢↓≤│ ≢│⌂™≤

ⅎ╠╣╢⁹╕√⁸ ─№╡ ╙⁸ ─ ⁸ ─ ╩ ╕ⅎ⁸

⅜ ╘╠╣╢⁹ 

 

  

                                            
8 IoT ─ ─ ┘ ⌂ꜞ☻◒▪☿☻ⱷfi♩─ ⁸ ⌂ ─ ╩ ℮ ⌐≈™≡⁸ ה

⌐ ╢ ╩ ∆╢ ⁹ ●☻ ⌐⅔™≡2017 4 ⅛╠ 13 ⁹ 
9 VPP Voluntary Protection Program) ™꜠ⱬꜟ─ ╩ ⇔≡™╢≤ ↕╣√ │⁸◌ꜞⱨ◊ꜟ♬

▪ ─ ─ ≤⌂╢ 15 ⁹ 
10 ⅜⁸ ⅜ ⅝√ ⌐ ╩ ℮√╘─ ⌐≈™≡│⁸ ⁸ ↄ─ ⅜ ⇔≡™╢≤

ⅎ╠╣╢⅜⁸ ⌂♥◒ⱡ꜡☺כ─ ⅜ ╪≢™ↄ↓≤ ╙ ╕ⅎ≈≈⁸ ─ ╖─ ╛ ─

─ ≤™∫√ ╙ ╘⁸ ╩ ↓⇔√ ─ ╩ ⌐ ℮↓≤⅜≢⅝╢ ╩ ⇔≡™ↄ↓≤⅜

≢№╢⁹ 
ה 11 ●☻ כⱤכ☻ ה 13 ┘17  

ה ⌐⅔↑╢ ⌐ ╢▬fi☿fi♥▫Ⱪ 29  

ה ●☻─ ─ ┘ ─ ⌐ ∆╢ ◦☻♥ⱶ╩ ∆╢

⌐ ⇔ ╛ ─ P35  
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▪.₈♥◒ⱡ꜡☺כ╩ ⇔≈≈⁸ ⌐ ⌂ ╩ ≢⅝╢ ₉⌐ ⇔⁸ √

⌂ ╩ ∂╢ ─ ─№╡  

₈♥◒ⱡ꜡☺כ╩ ⇔≈≈⁸ ⌐ ⌂ ╩ ≢⅝╢ ₉⌐ ⇔≡⁸

√⌂ ╩ ∂╢ ⌐│⁸ ╩ ⌐⁸ ה ─ ─ ╛

─ ⌐ ∂√ ─ ╩ ∆╢↓≤≤∆╢⁹ 

 

(▪) ה ─ ─№╡  

₈♥◒ⱡ꜡☺כ╩ ⇔≈≈⁸ ⌐ ⌂ ╩ ≢⅝╢ ₉⌐ ⇔≡

│⁸∕─ ─ ⌐ ╖⁸ ╛ ⌐╟╢ ─ ─ ╩ ╕

ⅎ≈≈⁸ ⌂╙─⌐≈™≡│⁸ ╩ ⇔ ≤⇔√╡⁸ ╩ ⌐∆

╢⌂≥⁸ ╩ ∆⁹ 

 

(▬) ─№╡  

₈♥◒ⱡ꜡☺כ╩ ⇔≈≈⁸ ⌐ ⌂ ╩ ≢⅝╢ ₉⌐≈™≡

─ ─ ⌂№╡ ⌐≈™≡│⁸ ─≤⅔╡≤∆╢⁹ 

(ч) ─ ≤ ⅜ ⌐ ╦╣≡™╢╙─⌐≈™≡⁸ ─╖≤∆

╢⁹ 

(ш) ─ ה ⌐≈™≡⁸CBM Condition Based Maintenance 12

─ ╩ ╘ ⅜ ∆╢↓≤╩ ≤∆╢≤≤╙⌐⁸ ⌂ ⅛╠

⌐ ≠ↄ ╛ ┼─ ╩ ∆╢⁹↓─ ⌐≈™≡│⁸

⅜ ∆╢ ≢⁸♥◒ⱡ꜡☺כ─ ╛ ─ ⌂ ╩ ← ⌂≥⅛

╠⁸ ⌂♃▬ⱶⱬכ☻─ ≢│⌂ↄ⁸◖fi♦▫◦ꜛfiⱬכ☻─ ╩ ≤

∆╢ ╖╩ →≡™ↄ ⅜№╢↓≤⅛╠⁸↓╣╩ ⌐ ╘≡™ↄ ⅜№╢⁹ 

(щ) ─ ⌐≈™≡│⁸ ⅎ┌⁸ ●☻ ⌐⅔↑╢ כⱤכ☻─

⌐⅔™≡╙ ↕╣≡™╢╟℮⌐⁸ ⅜ ─ ה ⌐

∂ ≤ ⇔ ⇔√ ≢ ℮↓≤╩ ≤∆╢⁹ 

(ъ)₈♥◒ⱡ꜡☺כ╩ ⇔≈≈⁸ ⌐ ⌂ ╩ ≢⅝╢ ₉⅜

∆╢ ⌐≈™≡│⁸ ╩ ⌐ ⇔≡ ↑ ╢─≢│⌂ↄ⁸ ─

⌐ ⅎ╢↓≤≤⇔13⁸ │⁸ ⌐ ∂⁸ ⌐╟╡ ⌐╟╢

─ ╩ ∆╢⁹ 

 

▬ ─№╡ ⅛≈ ⌂  

₈♥◒ⱡ꜡☺כ╩ ⇔≈≈⁸ ⌐ ⌂ ╩ ≢⅝╢ ₉╩ ∆╢

⌐≈™≡│⁸ ↕╣╢ ─ ─ ╙ ╕ⅎ⁸ ⌂ ה ─

╛ ─♦☺♃ꜟ ─ ⌂≥⁸ ⅛≈ ⌂ ≤∆╢⁹↓╣⌐╟╡⁸Ɑ

╩◒כ꞉כⱤכ ⌂ ╡ ⇔⁸ ╩☻כ♁ꜞ─ ⌂ ⌐ ⇔≡™ↄ

↓≤⅜ ≢№╢⁹ 

 
  

                                            
12 CBM Condition Based Maintenance ≤│⁸ ─Γ Time Δ ⌐ ≠™√ ⌂ⱷfi♥♫fi☻ Time 

Based Maintenance ≤│ ⌂╡⁸ ─Γ Condition Δ⌐ ≠™≡⁸ ─ ╩ │ ⌐

⁸ ⇔⌂⅜╠ ─ ⌂≥╩ ⇔⁸ ─ ╩ ╘╢ ╩™℮⁹ 
13 ⅎ┌⁸ ─ ●☻ ─ 13 ┘17 כⱤכ☻┘ ⌐⅔™≡│⁸

╠ ╩ ℮ ≢№∫≡╙⁸∕─ ╩ ⌐ ↑ ╢ ⅜ ↕╣≡™╢ ●☻ 20

⁹ 
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ₒ  15x ⅛≈ ⌂ ⌐ ∆╢ ─ ─

 
 

ᵦ ●☻ ⌐⅔↑╢  

ᵑ ●☻ ⌐⅔↑╢ √⌂ ⌐≈™≡─ ⅎ  

▪ ⌂ ⌐≈™≡─ ⁸ ┘ ─  

●☻ ⌐⅔™≡☻ⱴכ♩ ─ ╩ ⌐ ™√ √⌂

╩ ∆╢⌐ √╡⁸ ─ ─№╡ ╛ ─№╡ ⌐≈™≡⁸2021

⌐ ●☻ ─ ⁸ ┘ ≤ ≤─

≢ ─ ⇔⌐ ∆╢ ╩ ═70 80 14 ⇔√ │

19 ⁹∕─ ⁸ ⌂ │ ─≤⅔╡≢№∫√⁹ 

 

(▪) √⌂ ⌐≈™≡ 

ה ─ ꜠ⱬꜟ╩ ⇔⁸ ─ │⁸ ─ ╟╡ →╢═⅝

≢│⌂™⁹ 

ה ─ 15⌐≈™≡│⁸ ⌐ ─ ꜠ⱬꜟ╩ ⇔≡™╢↓≤╩ ╕

ⅎ⁸ √⌂ ⌐⅔™≡╙⁸ ╠⌐ ─ ≤⌂╠⌂™╟℮⌂ ╖≤∆═⅝

≢№╢⁹ 

 

(▬) √⌂ ⌐ ╢ ─ ⌐≈™≡ 

ה ה ⌐ ╢ Ҝ Ҝ ─ ╩

∆═⅝≢№╢⁹ 

ה ╛ ⅜№∫√ ⌐ ⅜ ⌐ ∆╢√╘⁸↓╣╠─ ⅜ ⅝

╢ ⌐ ─ ⌐ ╢ ╩ ⌐⅔™≡ ≢⅝╢╟℮⌐∆═⅝≢

№╢⁹ 

                                            
14 ●☻ ⌐⅔↑╢ √⌂ ⌐≈™≡⁸2021 ⌐ ה ה

╩ ╗ ┘36 ≤ ─ ≢⁸ ה

─₈ ≤╡╕≤╘₉ 2021 ⁹ ₈ ≤╡╕≤╘₉≤™℮⁹ ─ ⌐ ∫≡⁸

─ ⇔⌐ ∆╢ ╩ ═ 37 ⇔√⁹╕√⁸2021 ⌐47 23ה ≤

─ ≢⁸₈ ≤╡╕≤╘₉─ ⌐ ™ ─ ⇔⌐ ∆╢ ╩ ⌐ 11 ⇔⁸∕─ ⁸

⌐⅛↑≡ ─ ≤ ⌐ ╩ ⇔√⁹ 
15 1996 ─ ≢ ↕╣√ ≢№╡⁸ ─ ꜠ⱬꜟ─ ה ≤ ╩ ∆√╘⁸

ה ╩ ∆╢ ╩ ⌐ ⇔≡™╢↓≤╛⁸ ⌐ ∆╢ ─ ⁸ ⁸

┘∕─ ╩ ⌐ ∫≡™╢↓≤⌂≥─ ╩ √∆ ⌐≈™≡│⁸ ה ⌐≈™≡⁸

⌐╟╢ ⌐ ⅎ≡⁸ ≤∆╢ ╩ ↑╢↓≤⅜≢⅝╢ ⁹⌂⅔⁸IoT⁸ⱦ♇◓♦כ♃ BD ⁸

AI fiכ꜡♪⁸ ─ √⌂♥◒ⱡ꜡☺כ─ │ ≤⇔≡™⌂™ 13 ┘17 ⁹ 
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(►)∕─  

ה ה ⌐⅔™≡⁸ ⌂ ╩ ⇔⁸ ╩ ⌐⁸ ⌂ ה

─ ╩ ∂⁸ ⌂ ⅛≈ ⌂ ≤∆═⅝≢№╢⁹ 

ה ⅜ ≤ ⇔⁸ ─ ⌐ ╩ ∫≡ √╢═⅝≢№╢⁹ 

 

▬ √⌂ ┼─ ⌂ ≤ ─ ─  

כⱤכ☻─ ─╖⌂╠∏⁸ ─ ─ ⌐≈™≡╙⁸

₈♥◒ⱡ꜡☺כ─ ₉╩│∂╘⁸ √⌂ ─ ╩ √∆↓≤╩ ⌐⁸

√⌂ ┼≤ ⌐ ⇔ ╢╟℮ ⌂ ╖╩ ∆╢↓≤⅜

≢№╢⁹∕─ ⁸ ⌐⅔↑╢ ╩ ⌐ ╢ ⅜№╡⁸ ⅎ┌

⅛╠ ⌂≥⁸ ─ ╩ ↄ↓≤≤∆╢ ∕─ │⁸ ─₈

₉╩ ∆╢ ⁹↓╣╠╩ ∂⁸ ⅜ √⌂ ⌐ ⌐ ∆╢

↓≤⌐╟╡⁸ ─ │⁸ ─ √⌂ ⌐ ⇔⁸ ⌐ ∆

╢⁹ 

 

─ ─ ⌐ ∆╢₈ ≤╡╕≤╘₉─   

─₈ ₉ ●☻ 3 ─2 │⁸╙≤╙≤⁸ ─IoT⁸

BDהAI⁸♪꜡כfi ─ ⌂♥◒ⱡ꜡☺כ╩ ≤⇔⌂™1990 ⌐

╠╣√▬fi☿fi♥▫Ⱪ ≢№╢⁹ ⌐⁸ כⱤכ☻ ≢│⌂ↄ

─ ─ ⌐⅔™≡│⁸↓℮⇔√ ⌂♥◒ⱡ꜡☺כ╩ ⌐ ⇔≡™⌂ↄ

≤╙ ─ ⱷꜞ♇♩╩ ↑╠╣╢⁹ ─ ♥◒ⱡ꜡☺כ╩ ≤⇔√ √

⌂ ─ ⌐ ╦∑⁸ ─ ה ⁸ ⁸ ╩ ╕

ⅎ⁸ √⌂ ┼ ⇔⁸ ⌐ ∆╢ ≢ ∆╢⁹ 

 

► √⌂ ─  

●☻ ⌐⅔™≡│⁸ ─╟℮⌂ ≢⁸ √⌂ ╩ ∆

╢ ⌐⅔↑╢ ה ─√╘─ ⅎ ⌐≈™≡│ 20 23 ⁹ 

(▪)  ─ √⌂ │ ≈≤⇔⁸ ≤⌂╢ ≡─

│₈♥◒ⱡ꜡☺כ─ ₉⅜ ≢№╢↓≤≤∆╢⁹ 

(▬)  √∞⇔⁸ ≤⌂╢ ™ ꜠ⱬꜟ╩ ∆╢ ─ ≢╙⁸ ꜠ⱬꜟ⌐

≈™≡⁸ ─ │№╢↓≤⅛╠⁸ √⌂ ─ │⁸

ꜞ☻◒ ꜠ⱬꜟ ⌐ ∂⁸ ≈─ A ≤B ⌐ P20 ⇔⁸

A ⅜ כⱤכ☻─ ⁸B ⅜ ─ ꜠ⱬꜟ≤

⌂╢↓≤╩ ∆╢⁹ 
 

ᵒ √⌂ ⌐ ╢ ─  

√⌂ ─ ─ │⁸ ™ ╩ ⇔≈≈⁸☻ⱴכ♩ ╩ ∆

╢ ⅛╠⁸(▪) ♩♇ⱪ─◖Ⱶ♇♩ⱷfi♩⁸(▬) ⌂ꜞ☻◒ ⁸(►)♥◒ⱡ

─כ☺꜡ ┘(◄)◘▬Ᵽכ☿◐ꜙꜞ♥▫⌂≥ ꜞ☻◒┼─ ─ ≈─ ≢

∆╢ 16 ⁹ 
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▪. ♩♇ⱪ─◖Ⱶ♇♩ⱷfi♩ 

כⱤכ☻─  ─ ♩♇ⱪ⌐╟╢ ─ ─ ⌐

ⅎ⁸◖fiⱪꜝ▬▪fi☻ ─ ─☻Ᵽ♫fi●ה♩כ꜠ⱳכ◖⁸ ≤™∫√

╩ ⇔⁸ ⌐◖fiⱪꜝ▬▪fi☻ ─ ⌐≈™≡│⁸ ●☻ ⌐≈™≡─

─ ⅜ ─ ⌐ ⇔≡™╢↓≤╩

╠ ∆╢ ╩ ⇔≡™╢↓≤ ╩ ∆╢16⁹ 

 

▬. ⌂ꜞ☻◒  

⌐ ∆╢ ─ ⁸ ─ ≢ ↕╣╢ꜞ☻◒ ꜠

ⱬꜟ│ ⇔≈≈⁸ ─ꜞ☻◒ ─꜠ⱬꜟ⌐ ∂⁸A ⌐≈™≡│⁸

כⱤכ☻─ ─ꜞ☻◒ ≤⇔⁸B ⌐≈™≡│⁸

─ꜞ☻◒ ╩ ╘╢17⁹ 

 

►.♥◒ⱡ꜡☺כ─  

כⱤכ☻─ ⌐⅔↑╢ ╖18╩ ≤∆╢⁹∕─ ⁸ ⌐

⅔™≡⁸ ∆╢↓≤⅜ ≤⌂╢♥◒ⱡ꜡☺כ─ ╩ ─ ≢ ⇔⁸

│∕─ ≢ ⌐ ∫√♥◒ⱡ꜡☺כ╩ ∆╢ ∆⌂╦∟⁸ ⌐ ╢♥◒

ⱡ꜡☺כ─▬ⱡⱬכ◦ꜛfi╩ ∑∏⁸╗⇔╤▬ⱡⱬכ◦ꜛfi╩ ∆╢ ⅛╠⁸

─ ╩ ⇔≈≈╙⁸ ∆╢♥◒ⱡ꜡☺כ─ ╩ ⌐ ∆╢↓

≤≤│⇔⌂™ ⁹╕√⁸♥◒ⱡ꜡☺כ─ ⌐ ↑√ ╛ ≤™∫√♥◒

ⱡ꜡☺כ ⱪ꜡☿☻╙ ≢№╢↓≤⅛╠⁸ כⱤכ☻─ ─

╩ ╕ⅎ≡⁸↓╣╩ ≤∆╢⁹ 

 

◄.◘▬Ᵽכ☿◐ꜙꜞ♥▫⌂≥ ꜞ☻◒┼─  

₈ ▬fiⱨꜝ⌐⅔↑╢ ☿◐ꜙꜞ♥▫ ⌐ ╢ ₉

◘▬Ᵽכ☿◐ꜙꜞ♥▫☿fi♃כ ⌐⅔™≡⁸ ה │ ▬fiⱨꜝ

≤↕╣≡⅔╡⁸↓─ ╩ ⌐ ה ─ ⅜◘▬Ᵽכ☿◐ꜙꜞ

♥▫●▬♪ꜝ▬fi ⇔≡™╢√╘⁸↓╣⌐ ∫√ ≤∆╢⁹∆⌂╦∟⁸₈

⌐⅔↑╢ ☿◐ꜙꜞ♥▫ ⌐ ╢ ₉╛₈

⌐⅔↑╢ ☿◐ꜙꜞ♥▫ ⌐ ╢ ●▬♪ꜝ▬fi ₉⌐ ∫

√ ≤∆╢⁹ 
  

                                            
16 ₈◖fiⱪꜝ▬▪fi☻ה●Ᵽ♫fi☻─ ⅛╠│⁸ ─ ─ ⁸ ─ ≤∕─ ─

⅜ ≢№╢⁹∕─ ⁸ ⅎ┌⁸ ─ ⌐│⁸ ─ ╛⁸ ≢⌂™ ⌐│⁸

⌐ ≠ↄ ─ ≤ ≤™∫√╟℮⌂≤↓╤╙ ∆═⅝₉≤─ ⅜№∫√⁹ ╩ ╕ⅎ≈≈⁸

₈ ₉─ ⌐≈™≡│⁸ ╛▬fiⱨꜝ ─ ⁸ ™◖fiⱪꜝ▬▪fi☻⅜

╘╠╣╢⁸ ─ ╙ ⌐ ⌐ ∆╢ ╛ ⁸ ╛ ─ ⁸ ─ ⁸

─ꜟ▪ꜙ♬ⱴה ⁸ ∆╢⁹ 
17 ₈ ⅜ ∆╢≤ ╛ ╙ ╛∆™↓≤⅛╠⁸ ⌂ꜞ☻◒ ─ ─ ≢⁸ ⇔√ ⌐≈™≡

─ ─№╡ ⌐≈™≡╙ ∆═⅝₉≤─ ⅜№∫√⁹ 
כⱤכ☻─ 18 ⌐⅔™≡│⁸IoT ─ ⌂ ─ ה ה ╩ ∫≡™╢↓≤ ╩

≤⇔≡⅔╡⁸ ⌐│⁸ ┘ ─ ⌐≈™≡(20201218 1 ) ⌐⅔↑╢

─ ─₈  ⌂ ╩ ⌐ ⇔≡™╢↓≤₉─ ╩ ⁹ 
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ₒ  16x ●☻ ⌐⅔↑╢ √⌂ ⌐ ╢ ─

 
 

ᵓ₈♥◒ⱡ꜡☺כ╩ ⇔≈≈⁸ ⌐ ⌂ ╩ ≢⅝╢ ₉⌐ ∆╢ ⌂

 

●☻ ⌐ ≠ↄ ⌐⅔™≡⁸ ₈♥◒ⱡ꜡☺כ╩ ⇔≈≈ ⌐

⌂ ╩ ≢⅝╢ ₉⌐ ⇔≡│⁸ ─ ה ─ ─ ╛

ה ⌐ ∆╢ ⌐≈™≡⁸ ─ ⌐ ∂≡⁸ ─

─ ╛ ⌐╟╢ ╩ ⌐ ∆╢ │ ⁹ 

 

▪. √⌂ ⌐ ╢ ─ ─№╡  

(▪) ─ ה ─ ●☻ 14  

≢│⁸ ה ╩ ╦∏⁸ ╩ ⅝⁸ ─

ה ─ ⌐│ │ ─ ─ ╩ ↑

╢ ⅜№╢⁹ √⌂ ─ ⌐⅔™≡│⁸∕─ ╩ ╕ⅎ⁸

●☻ ─ │ ⅜ ↕╣╢ ⌂≥ ⌂ ⌐≈™≡│

╩ ⇔⌂⅜╠╙⁸ ⌐≈™≡│∕─ ╩ ⇔√ ≢

≤∆╢⁹∕╣╠ ─ ⌐≈™≡│⁸ ה ⌐ ⅜ ⌐ ∆╢

↓≤╩ ≤∆╢√╘⁸ ⌐╟╢ ─ ─ ⅛╠⁸ ╛⅛

⌐ 30 ≤∆╢↓≤≤∆╢⁹ 
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ₒ  17x √⌂ ⌐ ╢₈ ₉ ─ ─№╡  

 
 

(▬) 20 ה 35  

₈♥◒ⱡ꜡☺כ╩ ⇔≈≈⁸ ⌐ ⌂ ╩ ≢⅝╢ ₉⌐≈™≡

│⁸ ─ ≤ ⌐ ╩ ∆╢⁹√∞⇔⁸∕─ ⁸ √⌂

≢│⁸ ╙ ╘⁸◖fiⱪꜝ▬▪fi☻ ─ ─ ╩

∆╢↓≤ ╙ ╕ⅎ⁸ ⅜ ╠ ה ─ ╩ ⌐ ∆╢╙─

≤⇔⁸ ⌐≈™≡│ ┼─ ╩ ⇔⌂™╙─≤∆╢⁹√∞⇔⁸

⅜ ⌐╟╡ ה ─ ╩ ∆╢↓≤⅜≢⅝╢╟℮⁸

│ ╩ ∆╢╙─≤∆╢⁹ 

╕√⁸ ⌐≈™≡│⁸ ₈ ⌐₉ ℮↓≤≤ ↕╣≡™╢⁹

≢│ ⌐ ℮↓≤╩ ≤∆╢╙──⁸ ⁸CBM╛ ─ ⅜ ∆

╢↓≤╙ ⇔⁸ √⌂ ─ ⌐≈™≡│⁸ ₈ ⌐₉≤─

─ ╩ ∆╢⁹↓─ ⁸ ─ ⌐≈™≡│⁸ ≢ ╘╢╙─

≤⇔⁸ ⌐│⁸ ≢│⁸ ⌐ ℮↓≤╩ ≤⇔≈≈⁸CBM╛ ⌐

╟╢ ⌐│⁸∕╣ ─ ⌐╟╢↓≤╙ ≤⇔ ╢╟℮ ∆╢⁹ 

 

(►) ─ 26 ה ─ ─

27 ─ ⁸ 27 ─ ⁸ 27 ─  

√⌂ ⌐⅔↑╢ │⁸ ─ ה ╛⁸ ─

⌐≈™≡│⁸ ⌐ ∆╢╙─≤⇔⁸ ┼─ ─ │

⇔⌂™╙─≤∆╢⁹√∞⇔⁸ ⅜ ⌐╟╡∕─ ╩ ≢⅝╢╟℮⁸

╩ ∆╙─≤∆╢⁹ 

 

(◄) ─ 27 ─ ⁸ 27 ─  

≢│⁸₈ ─√╘─ ─ ↔≤⌐₉ ┘ ╩ ∆

╢↓≤⌐⌂∫≡™╢⁹ √⌂ ─ ⌐⅔™≡│⁸↓╣╩ ≤⇔≈≈

╙⁸◖fiⱦ♫כ♩ ─ ╛⁸ ה ◦☻♥ⱶ─ ⌂≥╩ ╕ⅎ⁸

│₈ ─√╘─ ─ ↔≤⌐₉≤∑∏⁸ ╩ ⌐ ∆╢↓≤

╩ ∆╢≤≤╙⌐⁸ ─ ─ ⌐≈™≡ ∆╢⁹ 

 

(○) 27 ─ ⁸ 27 ─  

¶ √⌂ ⌐⅔↑╢ ⌐≈™≡│⁸ ─ ≤ ─ ⌐

╦∑√◌ꜞ◐ꜙꜝⱶ─ ⇔╛ ⌂○fiꜝ▬fi ─ ╩ ╘₈ ─№

╡ ₉╩ ⇔⁸ ─ ╩ ≢│⁸₈ ₉≤⇔≡ ∆↓≤≤∆╢⁹ 

¶ ⌐ ∆╢ ⌐≈™≡│⁸₈ ─№╡ ₉─ ⇔─ ╩
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╕ⅎ≈≈⁸ ⌐ ≢ ⌐ ⌂ ╩ ⇔≡™╢ ╙

∆╢↓≤╩ ⇔≡⁸↓℮⇔√ ┼─ ╙ ╘⁸ │ ●☻ ≤

⇔≡⁸⅝╘ ⅛ↄ ⌂ ≤∆═ↄ⁸ ⌐ ╩ ™⁸ ╩

⇔√ ≢ ⌐ ╩ ℮⁹ 

¶ ╕√⁸ ─꜠ⱬꜟה ⌐ ⇔√⅝╘ ╛⅛⌂ ⱷ♬ꜙכ─ ⌐ ∆╢

╩ ╕ⅎ⁸ ≢№╢ ה ─ ⌐ ∆╢

─№╡ ⌐≈™≡╙ ∑≡ ∆╢⁹ 

 

(◌) 35 ─  

│⁸ ⅜ ∆╢ ⅜ ─ ⌐ ⇔≡™╢⅛

─ ⌐≈™≡⁸ ╩ ∆╢ ⅛╠ ↕╣≡™╢ ≢№╢⁹╕√⁸

≤⌂╢ ⌐≈™≡│⁸ ─ │ ─

≤ ⌐●☻ 19╩ ≤⇔⁸ ╙ ⌂╙─≢№╢20⁹↓╣╠╩ ╕ⅎ⁸

√⌂ ─ │⁸ ⌐ ⌂ ╩ ℮↓≤⅜≢⅝╢√╘⁸

─ ╩ ⌐⁸ ⌐│ ─ ╩ ⇔⌂™↓≤≤∆

╢21⁹ 

 

▬. A ⌐ ╢ ≢─  

A ⌐│⁸ ≢─ ⌐ ⅎ⁸ ─╟℮⌐ ≢─ ╩

⇔⁸ ⌐☻כⱬ◒☻ꜞה ≠⅝⁸ ≢ ╩ ∆╢╙─

≤∆╢⁹ 

 

(▪) CBM Condition  Based Maintenance ─  
ⅎ┌⁸ ה ●☻ ≢ ╩ ™⁸ ⌐≈™≡ ∆╢⁹ 

 ─ ⌐ ⅎ⁸◒ꜝ♇◒כꜞ◒הⱪ╙  

 CBM─ ⅎ ╩ ™√ ─ ─ ה  

⌂⅔⁸ ●☻ ┼─ ╛ ↕ ♃כ♦─ ╩ ∆╢⁹ 

 

(▬) ⌐ ╢ ה ─  

ה ∆╢ ה ─ ╩ ∆╢⁹ 

∆╢ ה ─ ה ─  

β ⌐│⁸ ⅎ┌⁸ 22⌐⅔™≡⁸ ┘ ╩ ℮ ⌐≈

™≡₈KHK/PAJ/JPCA S0851(2014)23 │↓╣≤ ─ ₉╩ ™╢↓≤⌐⌂∫≡

™╢⅜⁸₈↓╣≤ ─ ₉⌐≈™≡⁸ ╠─ ⌐ ⅎ⁸ ⅜

∆╢↓≤⌐╟╡⁸ ⌐ ╢ ה ╩ ⌐ ≢⅝╢╟℮⌐∆╢↓≤⅜

╕╣╢⁹╕√⁸ ─ 4 ┘

0.8 ─№╡ ⌐≈™≡│⁸ ⌐⅔™≡⁸∕─ ╛ ─ ⌐ ∂⁸

─ ≢ ≢⅝╢⌂≥ ╖─ ╩ ╢ ≢ ∆╢⁹∕─ ⁸

₈ ─ ₉⌐≈™≡│⁸ ─ ┘ ⌐ ⇔≡

                                            
19  
20 38 2

34 1

 
21 

 
22₈ ┘ ─ ⌐≈™≡₉20201218 1  
23 ●☻ ─ ⌐ ≠ↄ ┘ ⌐ ╢  
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⅜ ⇔℮╢ ─ ─№╡ ⌐≈™≡⁸B ≤─ ╙ ⇔≈≈⁸

⌂ ╩ ╕ⅎ≡ ∆╢⁹ 

 

A ─ ⁸ ∆╢ ה ─ꜞ☻♩╩ ⇔⁸ ⌐ ∆╢

ה ─ ╩ ↑╢↓≤╙ ≤∆╢ ≢ ∆╢⁹ 

 

⌂⅔⁸B ⌐⅔™≡│⁸ ⅝ ⅝⁸KHK/PAJ/JPCA S0851(2014)⌐╟╢↓≤

≤∆╢╙──⁸ ⌂ ╩ ╕ⅎ⁸ ─ 2 Ҝ

ⅎ┌4 ┘ 0.5Ҝⅎ┌ 0.8 ─

╩ ∂╢ ≢ ∆╢24⁹ 
 

ₒ  18x ●☻ ⌐⅔↑╢ √⌂ ─ ╖ 

 

                                            
24 B 1 A KHK/PAJ/JPCA S0851(2014)
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ₒ  19x ●☻ ⌐⅔↑╢☻ⱴכ♩ ─ ╩ ⌐ ™√ 

√⌂ ⌐ ╢BeforeהAfter  

 
 

ᵔ ●☻ ─ ⌐⅔↑╢  

 ●☻ ─ ⌐⅔↑╢ ⌐ ⇔≡⁸ ─ ╟╡ ⌐⁸

₈ ₉ ─ ╩ ↑≡™╢ ⌐≈™≡│⁸ ╙ ─

│⁸∕─ ─ ╩ ∆╢⁹ 

 ⅎ≡⁸ │⁸ ─ ⌂ ╩ ≤∆╢√╘⁸ ≤⇔

≡ ⅎ┌ ╩ ⇔⁸ │⁸ ─ │ √

⌂ ─™∏╣⅛─ ╩ ≤∆╢⁹ 

∕─ ⁸ ≢│⁸ ╟╡₈ ⌐⅔™≡ ⅜ ╘

╠╣√ ─ ⌐≈™≡⁸ ─ ⌐ ∆╢⌂≥⁸ ⌐ ∆═⅝₉≤─

⅜№∫√↓≤╩ ╕ⅎ⁸ ⌐⅔™≡ ─ ─ ⅜ ╘╠╣

√ ─ ─ ╩ ─ ⅎ┌2030 ⌐ ∆╢⌂≥⁸ ─

╙ ╕ⅎ ╩ ℮⁹⌂⅔⁸ ⌐ ─ ─ ╩ ↑

√ ⅜⁸ ─ ⌐⁸ √⌂ ─ ╩ ∆╢ ─ │⁸

╩ ∆╢⌂≥ ⅛≈ ⌂╙─≤∆╢⁹ 
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ₒ  20x ●☻ ─ ⌐⅔↑╢ ⌐≈™≡ 

 
 

ᵕ ●☻ ⌐⅔↑╢ ⌐ ╢ √⌂ⱨ꜡כ   

√⌂ ⌐⅔™≡│⁸ ─╟℮⌂ ⌐ ∆╢ ┘ ─

⇔⌐ ╢ ≈─ ╩ ╕ⅎ⁸ ─ ╩ ⌐ ⇔≈≈⁸ ─ ╛

─♦☺♃ꜟ ─ ⌂≥⁸ ⅛≈ ⌂ ≤∆╢↓≤≤⇔⁸ ⅜ ה

╩ ⇔⁸ ─ ┘ ╩ ⌐⁸ ⌂ ≤⌂╠⌂™╟℮ ∆╢⁹ 

 

⌐ ∆╢  

ủ │⁸ ─ ╩KHK⌐╟╢ ⌐ ⌡≡⅝√⅜⁸ ⅜ ╩ ℮ ╩

⌐ ⇔≡⅝√⅛⁹ 

ủ │⁸ ⌂ⱭכⱤכ꞉כ◒╩ ⌐ ⇔≡⅝√⅛⁹ 

 

─ ⇔⌐ ╢ ≈─  

ủ ⅜ ╛ ─ ╩ ⌐ ╩╝╢⅜∑│⇔⌂™⁹  

ủ ⌐ ╢ ─ ─ ⅜  

ủIoT⁸BD/AI ─♥◒ⱡ꜡☺כ╛◘▬Ᵽכ☿◐ꜙꜞ♥▫⌐ ╢ ╩ ℮  

ủ ─ ꜠ⱬꜟ⌐ ╢ ─ ─ ™╩ ∆╢  

ủ ⌂ ─ ⅜  

 

⌐│⁸ ⅛╠ ⁸ ╕≢─ ⌐⅔™≡ ╩ ≤∆╢⁹ 

 

▪. │ ⌐ ╢ ⌐≈™≡ 

ה ┘ │ ⅜ ∆╢╙─≤∆╢⁹ 

ה ⅜ ↔≤⌐ ─ ╩∆╢⁹ 

Aה │B ╩ ↑≡ ─ ╩ ↑ ↑╢⁹ 

ה ◓ⱥ▪ꜞfiה ⁸ ─ ┘ ─ ≤∆

╢⁹ 

 ╩ ─ ┘ ╩ ℮⁹ 

 ⅜⁸ ◓ⱥ▪ꜞfiה ≢ ≡─ ╩

⇔√ ≢⁸ ─ ─ ╩ ╕ⅎ ─ ┘ ─
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⅛╠ ⅜⌂™≤ ╘╠╣⌂™ ⌐│⁸ ─ ┘ ╩

℮⁹ 

ה ≢│⁸ ↔≤⌐₈ ₉≤₈ ₉╩

↑≡ ≈─ ╩ ↑╢ ╖≤⌂∫≡™╢⅜⁸ │⁸ ↔≤⌐₈

₉≤⇔≡ ≈─ ╩ ↑╢ ╖≤∆╢ ≈─

⌐ ∆╢ ⁹ 

ה ─ ⌐≈™≡│⁸ ה ─ ─ ⌂ ╩ ≤⇔

≈≈⁸ ─ ╡ ה ה ⁸ ה ─ ⁸

─ ⁸ ─ ─ ┼─ ⁸ ─ ⌂≥≤≤

╙⌐⁸ ⌐ ╢ │ ∆╢⁹ 

 

(▪) ─ ─ №╡  

₈ ₉ ⌐⅔™≡│⁸ ⌐╟╢ ─ ╩⇔╟

℮≤∆╢ │⁸ ─ ⌐ ⅎ≡ ●☻ KHK │ ⌐

╟╢ ╩ ↑╢↓≤⅜≢⅝╢↓≤≤⌂∫≡⅔╡ ●☻ 39 ─ ⁸

⁸ ⅜KHK─ ╩ ↑╢↓≤≤⌂∫≡™╢⁹ 

●☻ ─ √⌂ ≢│⁸ ─ ┘ ╩ ⌐⁸ ⅛≈

⌂ ≤∆╢ ⅛╠⁸ ⅜ ⅛╠⌂╢ ⌂≥╩ ⇔≈

≈ ╩ ℮╙─≤⇔⁸ ⁸ ⌐ ╢ ─ ─ ╩ ╕ⅎ⁸

─₈ ₉ │ ⇔⌂™╙─≤∆╢⁹√∞⇔⁸ ≤ ╩ ∆

╢ ⅜ ⇔≡ ╩∆╢ ⅛╠⁸ ⅜ ≤ ╘√≤⅝25⌐⁸ ─

21─ ╡⁸∕─ ╩ ╘≡⁸KHK │ ⌐ ⇔⁸ ╩ ⇔⁸ │ ╩

∆╢↓≤⅜≢⅝╢↓≤≤∆╢⁹ 
 

ₒ  21x ─ ─ №╡  

─₈ ₉ ─ ≤ ⅛╠KHK ┼─ ─  

 
 

(▬) √⌂ ⌐⅔↑╢ ─№╡ ≤ ─ ─ ⌐≈™≡ 

₈ ₉ ⌐⅔™≡│⁸ │ ─™∏╣─ ╙⁸ ⅜

╩ ℮⅛⁸№╢™│KHK │ ⅜ ╩ ℮↓≤⌐⌂∫≡™╢⁹ 

                                            
25 22  
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●☻ ─ √⌂ ≢│⁸ ─ 22─ ╡⁸ ─ ┘ ╩

⌐⁸ ⅛≈ ⌂ ─ ╖≤⇔≡⁸ │ ╩ ⅜ ┘

╩ ℮╙─≤⇔⁸ ≢│⁸ ⅜⁸ ◓ⱥ▪ꜞfiה ≢

≡─ ╩ ⇔√ ≢⁸ ─ ─ ╛

╗ ⁸ ─ ⁸╕√⁸ ⌂ ה ☻●ה

─ ╩ ╕ⅎ⁸ ─ ┘ ─ ⅛╠ ⅜⌂™≤ ╘╠╣⌂™ ⌐

│⁸ ─ ┘ ╩ ℮╙─≤∆╢⁹ │⁸ ─ ┘ ╩

℮ ─℮∟⁸ ≤ ╘√≤⅝│⁸∕─ ╩ ╘≡⁸KHK │ ⌐ ╩

⇔⁸ │ ╩ ≢⅝╢╙─≤∆╢⁹ 

 

≤│⁸ ≢A │B ╩ ↑╢ ╩™℮⁹√∞⇔⁸

╩ ↑≡™╢ ─ ╛⁸B ╩ ↑≡™╢ ⅜A

╩ ↑╢ ─ ≢│⁸ ⌐ ╩ ⌐ ∆╢⁹ 

KHK ─ ⅜ ╦╣√ ⁸ ─ │⁸∕─ ≢ ↕╣⁸ ─

ה │ ╦⌂™⁹KHK ⅜ ─ ╩ ℮ ⁸ │⁸ ≤KHK

│ ⌐ ≢ ה ╩ ℮⁹ 

 
ₒ  22x √⌂ ⌐⅔↑╢ ─№╡ ≤ ─ ─ ⌐≈™≡ 

 

▬. ─ ╕≢─ ⌐≈™≡ 

ה ─ │ ─ ™ ꜠ⱬꜟ╩ ╕ⅎ₈ 10 ⌐⅔™

≡ ≢ ╘╢ ₉≤∆╢ כⱤכ☻─ │ ─ ⁸

│ ─ ⁹ 

ה │⁸ ╩ ∫√ ⌐ ⇔⁸ ⌐╟╡ ╛

─ ⌐ ╢ ─ ⁸ ─ ⌂≥⁸ ╛

┼─ ─ ─ ╩ ה ⌐ ℮ ⌂ↄ≤╙⁸ ─

─ ╩ ⌐ ╩ ℮⁹ ⁹ ╛ ⌂ ⅜ ⇔√

╙ ⌐⅔™≡ ╛ ╩ ∆╢⁹ 

ה 26⅜ ⇔√ │⁸ ╩ ╡ ∆╙─≤∆╢⁹ 

                                            
26 √⌂ ─ ⌐≈™≡│⁸ ─ ⌐⅔↑╢ ╩ ≤∆╢⁹ 

ₒ ─ ⌐⅔↑╢ ₓᵑ ●☻⌐╟╢ ⅜ ⇔√≤⅝⁸ᵒ ⌐ ⇔≡™⌂

™≤ ╘╠╣╢≤⅝⁸ᵓ ●☻ ┘∕╣⌐ ≠ↄ ─ ⌐ ⇔√≤⅝  



26 

 23  

 
 

 ⌂⅔⁸ ⌐⅔™≡ ⌐╦√╡ ─ ╩ ⇔≡™√ ⅜ ∂√↓≤ ╙

╕ⅎ⁸ √⌂ ⌐⅔↑╢ ─ ⌐⅔™≡│⁸ ─ ─

╩│∂╘◖fiⱪꜝ▬▪fi☻ ─ ╩⇔∫⅛╡ ∆╢≤≤╙⌐⁸ ┘

⌐⅔™≡│⁸↓℮⇔√ ⅜ ∆╢↓≤─⌂™╟℮⁸ ╩ ∂ ⌂

╩ ℮⁹ 

↓℮⇔√ ⌐ √∫≡│⁸ ─ ⌐ ⇔≡ ─ ₁╛ ─ ₁

⅜ ↄ ≤™∫√ ╩ ↄ ↑ ╘⁸∕╙∕╙ ⅜ ⌐ ⇔≡™√─

⅛⁸╕√⁸ ╛ ⅜ ⌂ ╩ ∫≡™√─⅛≤™∫√ ⌐ ∟ ∫≡⇔∫

⅛╡≤ ∆╢↓≤⅜ ≤⇔≡ ≢№╢⁹ 

☻ⱴכ♩ ─ ⅜ ╗ ≢⁸ ●☻╩│∂╘≤∆╢ ⌐⅔™≡⁸

≤ ─ ₁─ ≢─ꜞ☻◒◖Ⱶꜙ♬◔כ◦ꜛfi⅜╟╡ ⌐⌂∫≡ↄ╢↓

≤⅛╠⁸ ⌐⅔™≡│⁸ ⁸ ─ ₁─ ─ ╩ ╢╟℮ ╡ ╗↓

≤⅜ ⌐ ≤⌂╢⁹ 
 

ᵖ ≤ ─ ⌐≈™≡ 

─ ⌐⅔™≡⁸ ⅛╠─ ╩ ╕ⅎ⁸ ─ ─ ⅛╠⁸

₈ ≤ ─ ₉⌐ ╢ ╩ ∆╢ ≢ ∆╢⁹ 

 

▪ │⁸ √⌂ ╩│∂╘≤⇔√ ─ ●☻ ─ ⌐⅔™≡⁸

⌐ ╢ ╛ ─ ≢─ ה ⌂≥⁸

≤─ ⌂ ─ ⌐⁸ ≤≤╙⌐⁸ ─ ⌐ ╕≢⇔∫⅛╡

╩ ∫≡ √╢↓≤⁹ 

▬ │⁸ ─ ⅜ ╩∆╢ ⌐ ≤⌂╢ ⁸ ●☻ ─

⁸☻ⱴכ♩ ⌐ ╢ ─ ה ─√╘⁸ ─ ה
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╩ ℮≤≤╙⌐⁸ ⌐⅔™≡ ⌂≥⅜ ⌂ ⌐ ⌂ ⅜

≤⌂╢╟℮ ╩ ∆╢↓≤⁹ 

► │⁸ ⌐⅔↑╢ ─┌╠≈⅝⅜№╢ ⌐⁸ ─

≢№╢↓≤╩ ⌐∕─ ה ⌐ ⇔√ ≢⁸ ⌐⅔

↑╢ ─ ─ ╛ ⌂ ─√╘─ ─ ⌂≥⁸ ─ ⌐

↑√ ╩ ℮↓≤⁹ 

 
ₒ  24x ─ ה ⌐ ╢₈ ≤ ─ ₉─▬ⱷכ☺ 

 

ᵧ●☻ ⌐⅔↑╢  

2021 ⌐ ●☻ ─ ┘ ≤ ≤─ ≢

─ ⇔⌐ ∆╢ ╩ 10 27⇔√ │ 27 ⁹↓─

╙ ╕ⅎ⁸●☻ ⌐⅔↑╢ √⌂ ⌐≈™≡⁸ ─╟℮⌐

⌂ ╩ ℮28⁹ 

 

ᵑ●☻ ⌐⅔↑╢ √⌂ ⌐≈™≡─ ⅎ  

 ●☻ │⁸ ─ ╩ ∂⁸ ─ ╛ ╩ ╘⌂⅜╠⁸

─ ꜠ⱬꜟ╩ ╘≡⅝√⁹☻ⱴכ♩ ╩ ∆╢↓≤│ ⌐ ⌂↓≤⅛╠⁸

│⁸ ⌐≈™≡⁸ ╩ ∆↓≤⌐╟╡⁸ ⅜♩♇ⱪꜝfi♫כ≤

⇔≡☻ⱴכ♩ ╩ ↕∑╢ ≤∆╢⁹ 

∕─√╘⁸↓╣╕≢─ ─ ╩ ∂√ ─ ╛ ─ ╖(ⱬ☻♩ⱪꜝ

◒♥▫☻─ )╩ ⇔≡™ↄ≤≤╙⌐⁸ (♩♇ⱪꜝfi♫כ─ )≤ ∑≡⁸

꜠ⱬꜟ─ ─ ≤⇔≡ ╘╢↓≤⅜ ≢№╢⁹ 

 

 

                                            
27 2021 ⌐ ●☻ ה LP●☻ ┘ ☻ⱴכ♩ ┼─ ╩ ∆╢ ≤

─ ≢⁸ ─ ⇔⌐ ∆╢ ╩ 10 ⇔√⁹ 
28 
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ᵒ √⌂ ⌐ ╢ ─  

●☻ ⌐⅔↑╢ √⌂ ─ ─ ≤⇔≡│⁸P13⌐⅔↑╢₈♥◒ⱡ꜡☺

╩כ ⇔≈≈⁸ ⌐ ⌂ ╩ ≢⅝╢ ₉─ ⅎ ⌐ ≠⅝⁸⅛≈

●☻ ─ ╩ ╕ⅎ⁸ ≤∆╢⁹ 

 

▪. ♩♇ⱪ─◖Ⱶ♇♩ⱷfi♩ 

●☻ ⌐⅔↑╢ כⱤכ☻─ ─ ╩ⱬכ☻⌐ ⇔⁸

◖fiⱪꜝ▬▪fi☻ ─ ─☻Ᵽ♫fi●ה♩כ꜠ⱳכ◖⁸ ╩ ≤⇔≡ ∆

╢⁹ 

 

▬. ⌂ꜞ☻◒  

●☻ ⌐⅔↑╢ כⱤכ☻─ ⌐⅔↑╢ ╛⁸₈●☻

ꜞ☻◒ⱴⱠ☺ⱷfi♩ 29₉⌂≥╩ ⌐⇔≈≈⁸●☻ ─ ⌐╙ ⇔

≡ ∆╢⁹ 

 

►.♥◒ⱡ꜡☺כ─  

כⱤכ☻ ⌐⅔↑╢ P17 ╩ ⌐ ∆╢⁹∕─ ⁸

⌐⅔™≡⁸ ∆╢↓≤⅜ ≤⌂╢♥◒ⱡ꜡☺כ─ ╩ ─ ≢

⇔⁸ │∕─ ≢ ⌐ ∫√♥◒ⱡ꜡☺כ╩ ∆╢ ∆⌂╦∟⁸

⌐ ╢♥◒ⱡ꜡☺כ─▬ⱡⱬכ◦ꜛfi╩ ∑∏⁸╗⇔╤▬ⱡⱬכ◦ꜛfi╩ ∆╢

⅛╠⁸ ─ ╩ ⇔≈≈╙⁸ ∆╢♥◒ⱡ꜡☺כ─ ╩ ⌐

∆╢↓≤≤│⇔⌂™ ⁹╕√⁸♥◒ⱡ꜡☺כ─ ⌐ ↑√ ╛ ≤

™∫√♥◒ⱡ꜡☺כ ⱪ꜡☿☻╙ ≢№╢↓≤⅛╠⁸ כⱤכ☻─

─ ╩ ╕ⅎ≡⁸↓╣╩ ≤∆╢⁹ 

 

◄.◘▬Ᵽכ☿◐ꜙꜞ♥▫ ⌂≥ ꜞ☻◒┼─  

₈ ▬fiⱨꜝ⌐⅔↑╢ ☿◐ꜙꜞ♥▫ ⌐ ╢ ₉

◘▬Ᵽכ☿◐ꜙꜞ♥▫☿fi♃כ ⌐⅔™≡⁸●☻ │ ▬fiⱨꜝ ≤

↕╣≡⅔╡⁸↓─ ╩ ⌐●☻ ─ ⅜◘▬Ᵽכ☿◐ꜙꜞ♥▫●▬♪ꜝ

▬fi╩ ⇔≡™╢√╘⁸↓╣⌐ ∫√ ≤∆╢⁹∆⌂╦∟⁸₈ ●☻ ה

⌐ ╢ ה ◦☻♥ⱶ─☿◐ꜙꜞ♥▫ ─ ●☻

₉⌐ ∫√ ≤∆╢⁹ 

 

                                            
29 ●☻ ⌐╟╢ ─●☻ ╩♃כ♦ ⇔⁸ ה ה ─ ─ ╩ ╕ⅎ√ꜞ☻◒ ≤⁸

●☻ ⌐╟╢PDCA◘▬◒ꜟ⌐ ∫√ ─ ה ⌐╟╢⁸ ─ ה ⌂ ╩ ℮╙─⁹

(2008 2010 ≢ )  
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ₒ  25x ●☻ ⌐⅔↑╢ √⌂ ⌐ ╢ ─  

 
 

ᵓ₈♥◒ⱡ꜡☺כ╩ ⇔≈≈⁸ ⌐ ⌂ ╩ ≢⅝╢ ₉⌐ ∆╢ ⌂

 

●☻ ⌐ ≠ↄ ⌐⅔™≡⁸₈♥◒ⱡ꜡☺כ╩ ⇔≈≈ ⌐ ⌂

╩ ≢⅝╢ ₉⌐ ⇔≡│⁸ ─ ╛ ה ⌐

∆╢ ⁸ ה ⌐≈™≡⁸ ─ ⌐ ∂≡⁸ ─

─ ╛ ⌐╟╢ ╩ ⌐ ∆╢ │ ⁹ 

 

▪. ─ ●☻ 32 ⁸ 68 ⁸ 84 68 ╩ ⁸ 101

 

√⌂ ─ ⌐⅔™≡⁸ ╛ ─

≤ ⅜№╢ ( ה )⌐≈™≡│⁸ ⌂

┼─ ╩ ⌐ ∆╢ ⅛╠ ╩ ≤⇔≡⅔╡⁸ ─

─ ⅛╠╙ ╩ ∆╢⁹∕╣ ─ ⌐≈™≡│⁸ ─

╩ ╕ⅎ⁸ ⌐ │ ╘⌂™╙──⁸ ה ⌐ ⅜

⌐ ∆╢↓≤╩ ≤∆╢√╘⁸ ⌐╟╢ ─ ─ ⅛╠⁸

≤∆╢↓≤≤∆╢⁹ 

 

▬. 24 ⁸ 64 ⁸ 84 64 ╩ ⁸ 97 ☻●ה ─

─ 25 ⁸ 65 ⁸ 84 65 ╩ ⁸ 98  

√⌂ ─ │⁸ ─ ה ╛●☻ ─

⌐≈™≡│⁸ ⌐ ∆╢╙─≤⇔⁸ ┼─ │ ⇔⌂™╙─≤∆╢⁹√∞⇔⁸

⅜ ⌐╟╡∕─ ╩ ≢⅝╢╟℮⁸ ╩ ∆╙─≤

∆╢⁹ 
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►. 33 ⁸ 69 ⁸ 84 69 ╩ ⁸ 102  

≢│⁸ │⁸ ╩ ∆╢↓≤ ┘

⅜ ⌐ ╦╣≡™√⅛ ⅛ ╩⇔√ ⌐ ∫≡ ⇔≡™√⅛ ┘

⌐ ∆╢╙─≢№╢⅛⁹ ⌐≈⅝ ●☻ ⌐╟╢ ╩

↑⌂↑╣┌⌂╠⌂™≤↕╣≡™╢⁹ ≢│⁸↓─╟℮⌐⁸ ─ ≤

⌂∫≡™╢⅜⁸ √⌂ ─ ⌐⅔™≡│⁸∕─ ╩ ╕ⅎ⁸

⌐ ∫√ ≢№╢↓≤ ┘ ┼─ ⌐≈™≡│ ╠ ∆╢

╙─≤⇔⁸ ●☻ ⌐╟╢ ╩ ↑╢↓≤│ ∑∏⁸

─╖≤∆╢⁹ 

 

◄. 34 ⁸ 71 ⁸ 84 71 ╩ ⁸ 104  

≢│⁸ ₈ ⌐₉ ╩ ⇔≡™╢⁹⇔⅛⇔⁸ √⌂

─ ⌐≈™≡│⁸ ≢│ ⌐ ╩ ℮↓≤╩ ≤⇔≈≈╙⁸

⁸CBM╛ ─ ⅜ ∆╢↓≤╙ ⇔≡⁸ ─₈ ⌐₉≤─

╩ ⇔⁸ ⌐╟╢ ─ ╩ ∆╢⁹↓─ ⁸ ─ ⌐≈

™≡│ ≢ ╘╢╙─≤⇔⁸ ⌐│⁸ ⌐ ℮↓≤╩ ≤⇔≈≈⁸

CBM╛ ⌐╟╢ ⌐│⁸∕╣ ─ ⌐╟╢↓≤╙ ≤⇔ ╢╟℮

∆╢⁹ 
 

ₒ  26x ●☻ ⌐⅔↑╢₈♥◒ⱡ꜡☺כ╩ ⇔≈≈⁸ ⌐ 

⌂ ╩ ≢⅝╢ ₉⌐ ∆╢ ⌂  
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ₒ  27x ●☻ ⌐⅔↑╢ √⌂ ─ ╖ 

 
 

ᵔ●☻ ⌐⅔↑╢ ⌐ ╢ √⌂ⱨ꜡כ 

┘ │⁸ ⅜ ∆╢╙─≤∆╢⁹ ─

│⁸ √⌂ ─ ─ ™ ꜠ⱬꜟ╩ ╕ⅎ₈ 10 ⌐⅔™≡

≢ ╘╢ ₉≤∆╢⅜⁸ ה ⌂ ╩ ∆╢⁹ ⌐│⁸ │⁸

╩ ∫√ ⌐ ⇔⁸ ⌐╟╡ ≤⌂∫≡™╢

☻●ה ה ─ ≤™∫√ ╛ ┼─

─ ─ ╩ ה ⌐ ™⁸ ╛ ⌂ ⅜ ⇔√ ╙

⌐⅔™≡ ╛ ╩ ∆╢⁹⌂⅔⁸ ─ ⌐≈

™≡│⁸P25─ ●☻ ⌐⅔↑╢ ≤ ─╙─╩ ∆╢ ⅜ ⇔√ │

─ ⇔╩ ℮⁹ 
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ₒ  28x ●☻ ⌐⅔↑╢ ⌐ ╢ √⌂ⱨ꜡כ 

 
 

 

ᵨ ⌐⅔↑╢  

ᵑ ⌐⅔↑╢ √⌂ ⌐≈™≡─ ⅎ  

IoT⁸BDהAI ─♥◒ⱡ꜡☺כ ⅜ ∆╢ ≢⁸ ─ ─ ─ ╙

⇔≡™╢↓≤╙ ╕ⅎ⁸ ꜠ⱬꜟ─ ⌂ ≤ ─ ─ ⌐

∆╢ ⅛╠⁸♥◒ⱡ꜡☺כ╩ ⇔≈≈⁸₈ ⌐ ⌂ ╩ ≢⅝╢ ₉

≤⇔≡ ╩ ↑√ ⌐ ⇔≡│⁸ ─ ⌐⅔↑╢ │ ⇔≈≈⁸ ─

⌐≈™≡│ ⇔⁸╟╡ ╩ ╘╢↓≤⅜ ≢№╢30⁹ 

 

ᵒ √⌂ ⌐ ╢ ─  

─ ≢│⁸ ─ ─ ─ ╛ ╩ ∆

╢ ⅜ ∆╢ 29 ⁹ ≢│⁸ ⅜ ⌂╢

≈─ ◦☻♥ⱶS⁸A⁸B⁸ ╩ ↑≡™╢⁹ ⌐ ⌂ ╩ ℮ ┼─

≢№╢₈◦☻♥ⱶS₉╩ ⇔√ ─ ⌐│⁸IoT ─ ⌐ ⅎ⁸♥◒ⱡ꜡☺כ

╩ ⇔⁸ ─ ─ ╩ ⌐ ⇔⁸ ─ ⌐≈™≡PDCA╩ ⇔≡

⌐≈⌂→╢ ╖─ ╩⇔≡™╢ ⅜ ⇔≡™╢⁹ ∂◦☻♥ⱶS

─ ≢╙ ─꜠ⱬꜟ⅜ ⌐ ∆╢ │⁸₈ ⌂ ╩ ∆╢ ₉⌐ ╘

╠╣╢ ⌐ ∏╢╙─≤ ⅎ╠╣╢√╘⁸₈♥◒ⱡ꜡☺כ╩ ⇔≈≈⁸ ⌐

⌂ ╩ ≢⅝╢ ₉╩ ∆╢ ─ ⌐≈™≡│⁸ ─◦☻♥ⱶS

─ ╩ⱬ⁸≈≈⇔≥☻כ↕╠⌐ ╘╢═⅝ ╩ ⇔≡™ↄ 30

⁹ 

                                            
30 ╩ ╘╢⌐ √╡⁸ ⌂◖☻♩ ⌐╟╡ⱪꜝfi♩─ ה ╩ ℮ ⌐ ⅜⌂™╟℮⁸

ה ─ ╙ ⌂ ≢№╢≤─ ⅜№╡⁸↓╣⌐ ∆╢ ⅜№╢⁹ 
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⌐│⁸☻ⱴכ♩ ─ ─ ⅛╠♥◒ⱡ꜡☺כ─ ╛◘▬Ᵽכ☿◐ꜙꜞ♥

▫ ╩ ╗ ─ ≈─ ≢ ∆╢⁹ 

 

▪. ♩♇ⱪ─◖Ⱶ♇♩ⱷfi♩ 

⌐ ╢ ╛ ─ ⁸ ─ ⁸◖fiⱪꜝ▬▪fi☻

─ ─☻Ᵽ♫fi●ה♩כ꜠ⱳכ◖⁸ ╩ ≤∆╢31⁹ 

 

▬. ⌂ꜞ☻◒  

ה ≢⁸ ⌂ ─PDCA◘▬◒ꜟ╩ ⌐ ∆╢ ╩

⌐⁸ ⌂ ⁸ ⌂ ─ ─ ╛⁸

─ ╙ ╕ⅎ ╩ ⌐ ה ∆╢√╘─ ⁸

⌂ ⁸ ─ ─ ╩ ≤∆╢⁹ 

 

►.♥◒ⱡ꜡☺כ─  

כⱤכ☻─ ⌐⅔↑╢ ╖ P17 ╩ ⌐ ∆╢⁹∕─

⁸ ⌐⅔™≡⁸ ∆╢↓≤⅜ ≤⌂╢♥◒ⱡ꜡☺כ─ ╩ ─

≢ ⇔⁸ │∕─ ≢ ⌐ ∫√♥◒ⱡ꜡☺כ╩ ∆╢ ∆⌂╦∟⁸

⌐ ╢♥◒ⱡ꜡☺כ─▬ⱡⱬכ◦ꜛfi╩ ∑∏⁸╗⇔╤▬ⱡⱬכ◦ꜛfi╩

∆╢ ⅛╠⁸ ─ ╩ ⇔≈≈╙⁸ ∆╢♥◒ⱡ꜡☺כ─ ╩

⌐ ∆╢↓≤≤│⇔⌂™⁹ ⁹╕√⁸♥◒ⱡ꜡☺כ─ ⌐ ↑√ ╛

≤™∫√♥◒ⱡ꜡☺כ ⱪ꜡☿☻╙ ≢№╢↓≤⅛╠⁸ כⱤכ☻─

─ ╩ ╕ⅎ≡⁸↓╣╩ ≤∆╢⁹ 

 

◄.◘▬Ᵽכ☿◐ꜙꜞ♥▫ ⌂≥ ꜞ☻◒┼─  

⌐ ∆╢ ╩ ╘╢ 15 ─ ⌐⅔™≡⁸ ⁸

⁸ ┘ ─ ⌐ ∆╢ ─ ╩ ∆╢

⌐≈™≡⁸◘▬Ᵽכ☿◐ꜙꜞ♥▫─ ⅜ ↕╣≡⅔╡⁸ ◦☻♥ⱶ

☿◐ꜙꜞ♥▫●▬♪ꜝ▬fi ⅜∕─ ≤↕╣≡™╢⁹ ─ √⌂

⌐⅔↑╢ ─ ≤⇔≡╙↓╣⌐ ∫√ ≤∆╢⁹ 

                                            
31 ≢│⁸ ♩♇ⱪ─◖Ⱶ♇♩ⱷfi♩⌐≈™≡⁸ ─ ╛ ⌐≈™≡ ∆╢↓≤

⅜ ≤─ ⅜№╡⁸ ─╖⌂╠∏⁸ ה☻● ●☻ ⌐⅔™≡╙ ∆╢ ⅜№╢⁹ 
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ₒ  29x √⌂ ⌐ ╢ ─  

 
 

ᵓ₈♥◒ⱡ꜡☺כ╩ ⇔≈≈⁸ ⌐ ⌂ ╩ ≢⅝╢ ₉⌐ ∆╢ ⌂

 

⌐ ≠ↄ ⌐⅔™≡⁸₈♥◒ⱡ꜡☺כ╩ ⇔≈≈ ⌐ ⌂

╩ ≢⅝╢ ₉⌐ ⇔≡│⁸ ⌐ ╢ ─ ╛

ה ⌐ ∆╢ ⁸ ⌂ ⌐≈™≡⁸ ─ ⌐ ∂≡⁸ ─

─ ╛ ⌐╟╢ ╩ ⌐ ∆╢ │ 32⁹ 

 

▪ 42 ה ─ ─ 43  

√⌂ ─ │⁸ ─ ה ╛ ─ ⌐≈

™≡│⁸ ⌐ ∆╢╙─≤⇔⁸ ┼─ │ ⇔⌂™╙─≤∆╢⁹√∞⇔⁸

⅜ ⌐╟╡∕─ ╩ ≢⅝╢╟℮⁸ ╩ ∆╙─≤∆

╢⁹ 

 

▬ 51  

≢│⁸ ─ ╩⇔≡⁸ │ ─ ╩∆╢

⌐≈™≡⁸ ─ ⌐╟╢ ─ ⌐ ⅎ⁸ ⌐

│ ╩ ≤⇔≡⁸ ─ ⌐

╢ ⅜ ≢№∫√⅛ ⅛╩ ∆╢↓≤≤↕╣≡™╢⁹ √⌂ ─

⌐⅔™≡│⁸∕─ ╩ ╕ⅎ⁸ ─ ╛∕─ ─

│ ⅝ ⅝ ╘≈≈⁸ │ ⌐╟╢ ─

─ │ ≤∆╢⁹ 

 

► 55  

≢│⁸ ─ ⌐≈™≡⁸ ─ ⌐ ⅎ⁸

│ ╩ ≤⇔≡⁸ ─ ⌐ ╢

⅜ ≢№∫√⅛ ⅛╩ ∆╢↓≤≤↕╣≡™╢⁹ √⌂ ─

                                            
32 CBM
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⌐≈™≡│⁸∕─ ╩ ╕ⅎ⁸ ─ ╛ │ ⅝

⅝ ╘≈≈⁸ │ ⌐╟╢ ─ ─ │

≤∆╢⁹╕√⁸ ≢│ ⌐ ℮↓≤╩ ≤∆╢╙──⁸ ⁸CBM╛

─ ⅜ ∆╢↓≤╙ ⇔⁸ ⌐ ╢₈ ⌐₉≤─

─ ╩ ∆╢⁹↓─ ⁸ ─ ⌐≈™≡│ ≢ ╘╢╙─≤

⇔⁸ ⌐│⁸ ⌐ ℮↓≤╩ ≤⇔≈≈⁸CBM╛ ⌐╟╢ ⌐│⁸

∕╣ ─ ⌐╟╢↓≤╙ ≤⇔ ╢╟℮ ∆╢⁹ 

 
ₒ  30x √⌂ ⌐⅔↑╢ ─ ─  

 
 
 

ₒ  31x ⌐⅔↑╢ √⌂ ─ ╖ 
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ᵔ ⌐⅔↑╢ ⌐ ╢ √⌂ⱨ꜡כ 

┘ │⁸ ⅜ ∆╢╙─≤∆╢⁹ ─

│⁸ √⌂ ─ ─ ™ ꜠ⱬꜟ╩ ╕ⅎ₈ 10 ⌐⅔™≡

≢ ╘╢ ₉≤∆╢⅜⁸ ה ⌂ ╩ ∆╢⁹ ⌐│⁸ │⁸

╩ ∫√ ⌐ ⇔⁸ ⌐╟╡ ≤⌂∫≡™╢

ה ה ─ ≤™∫√ ╛ ┼─ ─

─ ╩ ה ⌐ ™⁸ ╛ ⌂ ⅜ ⇔√ ╙

⌐⅔™≡ ╛ ╩ ∆╢⁹⌂⅔⁸ ─ ⌐≈™≡

│⁸P25─ ●☻ ⌐⅔↑╢ ≤ ─╙─╩ ∆╢ ⅜ ⇔√ │

─ ⇔╩ ℮⁹ 

 
ₒ  32x ⌐⅔↑╢ ⌐ ╢ √⌂ⱨ꜡כ 

 
 

 

●☻ ⌐⅔↑╢ ─№╡  

ᵑ ●☻ ⌐⅔↑╢↓╣╕≢─ ⌐≈™≡ 

 ◦☻♥ⱶ─ ─√╘⁸1996 ─ ●☻─ ─ ┘ ─

⌐ ∆╢ ₈ ●☻ ₉≤™℮⁹ ─ ⌐╟╡⁸ ─√╘─

─ ┘ ─ ⌐≈™≡ ╩ ℮₈ ₉╩ ⇔⁸

─ ⁸ ─ ⌐ ∆╢ ╩ ⇔√33⁹ 

                                            
33 1996 ─ ●☻ ╙⁸ ⌐ ╩ ⅝ →╢≤≤╙⌐⁸CO ─ ─ ╩ √∆↓≤

≢ ─ ⌂╢ ≤ ה ─ ⌂╢ ─ ╩ ∆╢ ─ ─ ⁸ ◦ꜟⱣכ

─ ╩ ∫≡⅝√⁹ 
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⁸ ●☻ ≢│⁸ ─ ╩ ⅎ√ⱴ▬◖fiⱷכ♃כ─

⅜100 ≤⌂∫≡⅔╡⁸ ⌐ⱴ▬◖fiⱷכ♃כ≤─ ⌐╟╡ ╩ ≡

╩ ℮₈ ◦☻♥ⱶ₉⅜ ↕╣≡™╢34⁹ 

 
ₒ  33x ◦☻♥ⱶ─ ▬ⱷכ☺ 

 

ₒ  34x ●☻ ⌐ ╢  

 
 

ᵒ ●☻ ⌐⅔↑╢ ─№╡  

 ◦☻♥ⱶ─ ⌐╟╡⁸ ─ │ ∆╢ ⁸ ─₈

₉⅜ ⌐ ∆╢ ⁸ ₁─ ⌐ ↕╣╢ ⅜ ─ ≤⌂╢

●☻ ⌐⅔™≡⁸ ◦☻♥ⱶ ─ ≤⇔≡AI/ ⱦ♇◓♦כ♃ ─

╩ ⇔√☻ⱴכ♩ ⅜ ⌐ ↕╣╢⌐│⁸⌂⅔ ╩ ∆╢⁹ 

↓─√╘⁸ ⁸☻ⱴכ♩ ─ ╩ ⌐ ™√ √⌂ ─

│ ╦⌂™⅜⁸ ─ ╩ ∆╢√╘⌐⁸₈ ₉╩

∆╢⁹↓╣│⁸ ה ─ ─√╘─⁸ ─ ⌂╢ ⌐

∆╢╙─≢№╢⁹ 

⌐│⁸ ─ ─ ◦☻♥ⱶ╩ ≤⇔√ ⌐ ⅎ⁸

─ ╩ →╢ ⅛╠⁸ ≢│⌂™₈ ◦☻♥ⱶ₉

╩ ⇔√ ⌐╙⁸ ─▬fi☿fi♥▫Ⱪ╩ ∆╢↓≤ ╩ ∆╢ ⅜№╢⁹ 

 
ₒ  35x ●☻ ⌐⅔↑╢ ─  

 
 

  

                                            
34 ◦☻♥ⱶ│1997 ⅛╠ ⅜ ╖⁸2019 ─374 19.0% ⅛╠⁸2020 ─467 23.8% ⌐ ⁹↓

╣⌐╟╡⁸ ⌐╟╢ ⌐≈™≡╙⁸2003 ≤ ⇔≡2020 │67.7 ≤⌂∫≡™╢⁹ 
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 √⌂ ─ꜞ☻◒ ┼─  

⌐⅔↑╢ ⌐ ╢ ─  

ᵑ ◄Ⱡꜟ◑כ ─  

▪ ◄Ⱡꜟ◑כ ─  

2050 ╩ꜟꜝ♩כꜙ♬Ⱳfiכ◌ ∆╢√╘⌐⁸ ◄Ⱡꜟ◑⁸│≡™≈⌐כ

≤⇔≡ ─ ─ ≢ ─ ⌐ ╡ ╗↓≤≤↕╣≡™╢35⁹ ⌐

√∫≡│⁸ ◄Ⱡꜟ◑כ ─ ⌂ ╩ ╢√╘⌐⁸ ◄Ⱡꜟ◑כ

─ ⌐≈™≡⁸ ≢─ ╩ ℮↓≤⅜ ≢№╢⁹ 

 

▬ ◄Ⱡꜟ◑כ ─  

◄Ⱡꜟ◑כ─ ₈FIT ₉≤™℮⁹ ─ ⁸

◄Ⱡꜟ◑כ ─ │ ⌐ ⇔≡™╢⁹∕─ ≢╙⁸ ≢│

─ 98 ╩⁸ ≢│ ─ 91 ╩⁸ 36⅜ ╘≡™╢⁹ 

⌐⅔™≡│⁸ ╛ ⌐ ↕╣╢╙─╛⁸ ╩ ≢ ∆╢╙

─⌂≥⁸ ⌂ ╩ ∆╢╙─⅜ ↕╣≡™╢⁹╕√⁸ ⌐≈™≡│⁸

╛ⱴ▬◒꜡◓ꜞ♇♪ ─ ≤⇔≡ ─ ⅜ ∆╢ ⁸ ◄Ⱡꜟ◑כ

─ │ ⇔≡™╢37⁹ 

↓℮⇔√ ⁸ ה ─ ה 38│≤╙⌐ ⌐№╢⁹

⌐⅔↑╢ⱤⱠꜟ─ ┼─ ╛⁸ ⌐⅔↑╢Ⱪ꜠כ♪ ה

♃꞉כ ⁸ ─ ≤™∫√⁸ ┼─ ╩ ╓∆⁸╕√

│ ╓⇔⅛⌡⌂™ ⅜ ↄ ↕╣≡™╢⁹ 

╕√⁸2021 ╟╡⁸ ─ ⅜ ↕╣√⅜⁸ ⌐ ﬞ ≢

50 ─ ⅜ ↕╣≡™╢⁹ 

 
ₒ  36x ◄Ⱡꜟ◑כ ─ ה ה  

 

                                            
35 6 ◄Ⱡꜟ◑כ 2021 10  
36 ─ │50kW ⁸ ─ │20kW ─ ╩™℮⁹ 
37 ⌐⅔™≡│⁸ ╛ ⁸ ⌐ ↕╣╢╙─╛⁸ ─ ╩ ≢ ∆╢ ⌂ ╩

∆╢╙─⅜⁸ │⁸ │⸗♬ꜙⱷfi♩ ─ ≢ ↕╣≡™√⅜⁸ ╛ⱴ▬◒꜡◓ꜞ♇♪ ─

≤⇔≡ Ⱪ꜠כ♪ 15m ─ ⅜ ↕╣≡™╢⁹ 
38 √╡ 
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ₒ  37x ◄Ⱡꜟ◑כ ─  

 
 

ₒ  38x 2021 4 9 ╕≢─ ─  

 
 

↕╠⌐⁸ ◄Ⱡꜟ◑כ ⌐ ∆╢ ⌐│⁸ ─ ⁸ ┘

─ ⁸ ─ ≤™℮ ≢ ╘≡ ⅝⌂ ⅜ ╠╣╢⁹↓╣╠⅜ ∏⇔╙

≢│⌂™ ╙⅔╡⁸ ⌂ ≢ ⅜ ≢⅝⌂ↄ⌂╢ꜞ☻◒⅜ ∆╢⁹

◄Ⱡꜟ◑כ ─ ⌐ ∆╢ ⅜ ╕╢ ⁸↓℮⇔√ ╩ ∆

╢√╘⌐⁸ ◄Ⱡꜟ◑כ─ ⌂ ⌐ ↑⁸ ─√╘─ ⌂ ╖╩

∆╢ ⅜№╢⁹ 

∕─ ⁸ ◄Ⱡꜟ◑כ─ ╩ ⌐ ╘≡™ↄ ⅛╠⁸ ─

╛▬ⱡⱬכ◦ꜛfi╩ ∆╢ ≤⌂╠⌂™╟℮ ∆╢≤≤╙⌐⁸ ╟ↄ ◖☻♩⌐

⌂ ╩ ∆╢√╘⌐ⱷꜞⱢꜞ№╢ ≤∆╢↓≤⅜ ≢№╢⁹ 

⌂⅔⁸ ◄Ⱡꜟ◑כ ─ ⌐ √∫≡│⁸ ╩ ⇔√ ≢⁸

─ ─ ה ╩ ≡⁸ ╛ ≤─ ╩ ⇔≈≈⁸ ≤ ⌐

◄Ⱡꜟ◑כ╩ ↕∑≡™ↄ≤™℮Γ Δ─ ╙ ≢№╡⁸↓℮⇔√

─ ╩ ╘╢√╘─ ╩ ╘≡™ↄ ⅜№╢39⁹ 

 

ᵒ ◄Ⱡꜟ◑כ ─ ⌐ ╢ ─ №╡  

▪ ⌐ ╢ ─ ≤  

⁸ 50kW ─ ⁸20kW ─ ⌐≈

™≡│⁸ ⌂ꜞ☻◒⅜ ↕™╙─≤⇔≡₈ ₉≤⇔≡ ™⁸ ─

│ ≤↕╣≡⅝√⁹ 

⇔⅛⇔⁸ ─ ◄Ⱡꜟ◑כ ─ ╛ ─ ╩ ╕ⅎ⁸

₈ ≤╡╕≤╘₉⌐⅔™≡⁸₈ ─ ╩ ∆╢√╘⁸

⅜ ─ ╩ ה ⇔⁸ ⅜ ⌐№╢≤─ ─ ⁸

⌐⅔↑╢ ⌂ ⌐ ↑√ ╩ ⇔≈≈⁸ ╩ ─ ─№╢

┼ ∆╢↓≤ ╩ ∂≡ ╩ ╩ⱶכ◐☻╢∆ ∆╢↓≤⅜ ₉⁸≤

↕╣√⁹ 

                                            
39 ≢│⁸↓─ ⌐≈™≡⁸₈ │╙∟╤╪─↓≤⁸ ⌐ ╗ ─ ╙⁸∕─

─ ℮™≥╢№≢כ♄ꜟⱱ◒כ♥☻⌂ ╩ ≈↓≤⅜ ≢№╡⁸↓╣╠ ─ ⅜ ─ꜞ☻◒╩ ⌐ ╠

⇔≡™ↄ≤™℮ ⅜ ≢№╢⁹₉≤™℮ ⅜№∫√⁹ 
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╕√⁸ ⌂ ◄Ⱡꜟ◑כ ╩ ∆╢ ╩ ≤⇔√⁸▪fi◔כ♩⌐

╟╢ 40 39⁹ │ 35ה34 ─ ⁸ ─ ─

⅜ ≢№╡⁸╕√ ─ ╙⁸ ─ ⅝≢│⌂ↄ⁸

⅜ ↄ╖╠╣╢↓≤⅜ ⅛╡⁸ ≢ ↕╣≡™╢╙─⅜ ™≤ ⅎ╠╣╢ ⌐

№╢⁹↕╠⌐⁸ ─ ⅜ ─ ⌐ ⌐ ─ ╩

⇔≡™√ ≢⁸ ⌐ ╠⅜ ∆╢ ⌐≈™≡─ ה ─ ╛⁸

─ ⌐≈™≡ ⇔≡™⌂™ ╙ ∆╢⁹ ⅎ≡⁸ ─ ה │

⅜ ה ⁸O&M ⌐ ⇔≡™╢↓≤⅜ ╠⅛⌐⌂∫√⁹ 
 
ₒ  39x ┼─▪fi◔כ♩⌐╟╢ │ 35ה34  

 

 

▬ ─ ╩ ╕ⅎ√ ─  

─ ╩ ╕ⅎ⁸ ◄Ⱡꜟ◑כ ⌐≈™≡─ ⌂ ╩ ∆╢√

╘⁸ ─ ∞∫√ 50kW 41 ⁸

20kW ⌐≈™≡⁸ √⌂ ₈ ₉

⌐ ≠↑⁸ ─ ⌐ ╢ ─ ╩ ⇔≈≈⁸ ה

─ ⌐≈™≡│⁸↓╣⌐ ╦╡⁸ ⌐ ╢ ─ ─ ╛

⌐⅔↑╢ ─ ╩ ⌐ ↑ ╢ ╖⅜ ≢№╢⁹ 

⌐│⁸ ─≤⅔╡⁸ ╩ ↕∑╢√╘─ ─ ╩ ∆╢↓≤

⅜ ≢№╢⁹╕√⁸ ⌐≈™≡⁸

⌐│ ╘≡↓⌂⅛∫√ ╩ ─ ⌐ ∆╢╟℮⌐ ∆

═⅝ ╩ ∆╙─≤∆╢⁹ 

∕─ ⁸ ─ ╩ ∆╢√╘⁸ ┼─ ⌂ ╩ ∆╢↓≤⅜

≢№╢⁹ 

 

  

                                            
40 ─ 2 ⁸ ה 250  

web▪fi◔⁸♩כ 2021 8 27 9 30  

3,891 19 ⁸ ה 163 65 2021 10 5  
41 ⌐╟╢ ╙ ╠╣╢10kW ─ │⁸ ─ ⌐ ∆╢╙─⌐≈™≡ ⅝ ⅝

™≤∆╢⁹ 
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(▪) ⌐ ∆╢ ™┼─  

 ⌐╟╢≤⁸ ─ ─ ⅜ │ ≢№╡

( 39)⁸ ─ ╙ ⅜ ↄ╖╠╣╢⁹↓─√╘⁸ ꜞ☻◒⅜

↕™∞↑≢│⌂ↄ⁸ ─ ⌂ ⌐ ≠™≡⁸ │ ⌐₈

₉≤⇔≡⅝√ ™⅛╠⁸₈ ⌐ ∆╢ ™₉┼ ₈

₉ ─ ∆╢↓≤≤∆╢⁹ 

 

(▬) ─  

 ⌐╟╢≤⁸ ה ⌐⅔™≡⁸ ─ ⌐ ╩ ⌐

∫≡™╢ ⅜ ↄ⁸╕√⁸ ╩ ⇔≡™╢ ⅜ ™⁹ ⁸

─♃כ♦─ ╛⁸ ⌂ ⌐≈™≡│⁸ ⇔≡™⌂™⁸ │ ⅜ ╠⅛≢│

⌂™ ╙№╢⁹↓─√╘⁸ ⌂ ⌐ ╘≡™╢ ╩

∆╢↓≤≤⇔⁸∕─ ┼ ╩ ╘╢ ╩ ⇔≡™ↄ↓≤≤∆╢⁹ 

 ╕√⁸ ⌐╟╢≤⁸ ─ ─ ─ ⌐⅔™≡│⁸ ╛

O&M ≤™∫√ ┼ ∆╢ ╙ ™↓≤⅜ ╠⅛⌐⌂∫√ 39 ⁹↓─

√╘⁸ ─ ⌐≈™≡│₈ ₉─ │ ⇔≈≈╙⁸ ⌐│

─ ╛O&M ⅜ ╩ ↑≡ ╩ ℮↓≤⅜≢⅝╢╟℮⁸

≢ ↑ ╢ ⌐≈™≡⁸ ─ ─ ╙ ∑≡ ┼─

╩ ╘╢↓≤≤∆╢⁹⌂⅔⁸ ≤ ⌐ ∆╢ ─ ⌂ ╩

∆╢⁹ 

 ↓─ ⁸ ─ ╩ ℮ ⌂≥⁸ ╩ ℮ ─ ╩

∫≡™ↄ↓≤⅜ ≢№╢⁹ 

 
ₒ  40x ⌐ ∆╢ ─▬ⱷכ☺

 

 
 

(►) ─ ─  

 ─ ה ⌐≈™≡│⁸ ↄ─ ⁸∕─ ╩ ⇔⁸ ╩ ™≡

™╢ ⌐≈™≡│⁸ ⅜ ╠ ℮ ─ ⌐⁸ ⌐ ∆╢

╙╖╠╣╢ ⁹ ⁸ ∏⇔╙ ה ⌐ ≠⅛⌂™ ╙ ⇔≡™╢↓≤

⅜⁸ ─ ╠⅛⌐⌂∫√⁹ 

↓─√╘⁸ ⌂ ╩ ╘╢ ⅛╠⁸ ─ ╛ ─

⌐ ⅎ≡⁸ ╛⁸ ⌐ ╢ ⁸ ┘ ╩ ⌐ ℮ ≤™

∫√ ⌂ ⌐≈™≡⁸ ┼─ ╩ ╘╢↓≤≤∆╢⁹ 
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 ╕√⁸ ─ ─ ╩ ∆╢ ╙ ⇔⁸ ⅜ ↕╣╢ ⌐╙

⌐ ╩ ∆╢ ⅜№╢↓≤⅛╠⁸ ─ ⅜ ↕╣╢

⌐╙ ╩ ╘╢↓≤≤∆╢⁹ 

 ⌂⅔⁸ ⌐ √∫≡│⁸ ─ ╛ ─ ─ ⅛╠⁸♦☺♃ꜟ

─ ⌐╟╢ ╩ ╘╢⁹╕√⁸ ◄Ⱡꜟ◑כ │⁸

⅜ ∂╛∆™√╘⁸ ∞↑≢│⌂ↄ⁸ ─ ╩ ≢⅝╢

⌂ ╖╛ ⌂◄fiⱨ◊כ☻ⱷfi♩⅜ ≢№╢⁹ 

ₒ  41x ◄Ⱡꜟ◑כ ⌐⅛⅛╢ √⌂ ─

 
 

► ⌂ ╩ ╕ⅎ√ ◄Ⱡꜟ◑כ ┼─  

 ─ ⌂ ┼ ↕╣╢ ─ ⌂ ⌐№╢ ◄Ⱡ

כ◑ꜟ ─ ⌐ ∆╢ ≤⇔≡│⁸ ◄Ⱡꜟ◑כ ─ ─

⌂≥─ ה ╩ ╕ⅎ√ ╛ ╩ ∂√ ╛⁸ ▬.≢ ⇔

√ ⌐ ╢ ─ ⌐ ⅎ⁸ ⌐≈™≡╙ ╩

╘√ ─ ╩ ∂≡ ⇔≡™ↄ⁹ 

 

(▪) ─ ⌐≈™≡ 

 ─ ⌐≈™≡⁸ ─ 500kW ┘

50kW ⌐⅔↑╢ ─ ─ │ ⇔™╙─≤ ⅎ╠

╣╢↓≤⅛╠⁸ ≤⇔≡™╢50kW 500kW ─ ⌐≈™≡╙⁸

┼ ╘╢ ≢ ∆╢ ⅜№╢⁹ 

 

(▬) ─ ⌐≈™≡ 

 ─ ⌐≈™≡⁸ ╛ ⌐≈™≡│⁸

│ ⌐ ⌂ꜞ☻◒╩ ⌐ ╩ ╘≡™╢≤↓╤≢№╢⅜⁸ ─

⌂ꜞ☻◒⌐≈™≡╙ ╩ ╘╢═ↄ⁸ ∆╢ ⅜№╢⁹ 
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ₒ  42x ⌂ ╩ ╕ⅎ√ ┼─

 
 

 

╕√⁸ ⁸ ⌐≤∫≡⁸ ╛ ⁸ ─ ⁸ │

⌐ ≢№╡⁸∕℮™∫√ ⅛╠ ◄Ⱡꜟ◑כ ─ ⌂ ⅜

≤⌂∫≡™╢⁹↓─ ⁸ ⌐╟∫≡│ ╩ ⇔⁸ ◄Ⱡꜟ◑כ

─ ≤ ≤─ ╩ ╤℮≤∆╢≤↓╤╙ ≡⅝≡™╢ ≢⁸ ─

╩ ╘╢ ⅛╠⁸ ⌐⅔™≡ ◄Ⱡꜟ◑כ ─ ⌐ ∆╢ ╩ꜟכꜟ

∆═⅝≢№╢⁹ 

↓─ ⁸ ╛ ⌐ ↕╣╢ ─ ╩ ⇔≡™╢≤↓╤≢№╢⅜⁸

↓╣╠ ⌂ ─ │⁸ ╛ ─ ⅜ ™↓≤⅛╠⁸

⌂ ⌐≈™≡╙ ⇔≡™ↄ↓≤⅜ ⌐≤∫≡╙ ≤ ⅎ╠╣╢⁹ ⁸

⌂ ─ ─ ─ ⌐≈™≡⁸ ◄Ⱡ

הכ◑ꜟ ⌐⅔™≡ ╩ ╕ⅎ√ ⅜ ╘╠╣≡⅔╡⁸↓─

╩ ┼ ╡ ╪≢™ↄ⁹ 

 

ₒ ◄Ⱡꜟ◑כ ⌐ ╢ ─ ╩ ∆╢ ─ ₓ 

≢│⁸ ─ ⌐ ⅎ⁸ ─ ≤⇔≡ ─ ⅜№

╡⁸ ⌐ √∫≡│↓╣╠─ ⌐ ⌐ ∆╢╙─≤∆╢⁹ 

ה ™ ⁸ ⱤⱠꜟ⅜ ↕╣√ ⅝ ⅜ ∆╢⅔∕╣⅜№╢√╘⁸ ╙∫

≡ ⌂≥╩ ⇔≡⅔ↄ↓≤⅜ ≢№╢⁹ 

ה ⌂ ┼─ ╩⁸ ≤╙ ⇔≡ ∆═⅝≢№╢⁹ 

ה ┼─ ≤⇔≡⁸ ─ ─ ╩ ⌐ ∆═⅝≢№╢⁹ 

ה ⁸⅝≈⌐♃כ♦√⇔ ─ ─√╘⁸ ⌂ ╩ ∆═⅝≢№╢⁹ 

ה ─ ⁸ ⌂ ╩ ↑ ╢ ה ⌐ ⇔ ⌂ ╩∆╢↓≤

│ ≢№╡⁸ ┼─ ┼≤≈⌂⅜╢⁹ 
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ₒ  43x ─ ─ ⇔

 
 

●☻ ⌐⅔↑╢ ה ─ ꜠ⱬꜟ ⌐ ↑√  

ᵥ ה ⌐⅔↑╢ ꜠ⱬꜟ ─√╘─ ⌐≈™≡ 

●☻ ─ ≤⌂╢ ⌐│⁸ ─╒⅛⁸

⁸ ●☻─ ⁸ ⁸ ⌂ ⅜ ∆╢⁹↓─╟℮

⌂ ⁸ ⁸ ⌐⅔™≡ ⅜ ⇔≡™╢↓≤╩ ╕ⅎ⁸ ●☻╩

╡ ℮ ה ╛ ה ─ ꜠ⱬꜟ─ →╩ ╢√╘⁸

⌂ ⅜™╢↓≤╩ ⇔√ ⌂ ╩ ⇔≡⅔ↄ↓≤⅜ ≢№╢42⁹ 

 
ₒ  44x ●☻ ⌐⅔↑╢ ꜠ⱬꜟ ─√╘─  

 
                                            
42 ↓─ ⌐≈™≡│⁸ ⌐⅔™≡⁸ ─╟℮⌂ ⅜№∫√⁹ 

ủ ⅛╠ ⌐⅛↑≡⁸ ●☻ ┘ ●☻ ─ ⌂≥⅜ ⁹ ─ ⌐ ╩ ≡

√ ─ ⌐≈™≡╙ ─ ⌐∆═⅝⁹ 2021 2 24   



45 

─ ⌐≈™≡│⁸◖fiⱦ♫כ♩ 243

─ ─╒⅛⁸ כ♃כ꜠Ᵽⱳ◄♪ꜟכ◖⁸│ ⌂ ─

●☻ ╩ ⇔≡™╢ ⁸ ●☻─ fi♪⁸♃☻ה ה

─ ≢№╡⁸∕╣∙╣⌐≈™≡⁸ ╙⇔ↄ│ ╩ ⌐∆╢ ⁸

╡ ℮●☻─ ╛ ⁸ⱪ꜡☿☻⌂≥─ꜞ☻◒⌐ ∂√ ╩ ⇔≡⅝√≤↓

╤≢№╢⁹ 

╕√⁸ ─ ╛ꜞ☻◒▪☿☻ⱷfi♩ ─ ⌂≥─ ╙ ∫≡⅝√≤↓╤

≢№╢⅜⁸ ⌂╢ ꜠ⱬꜟ─ ─√╘⌐│⁸↓╣╠─ ╩ ⌐ ╘╢≤≤╙⌐⁸

╛ ה ─ ≤™∫√ √⌂ ╙ ∂╢═⅝≢№╢⁹∕─ ⁸

⌐ ⌐⅔↑╢ ⌐ ╢ ─ ⌐ ↑√ ╙ ≢№

╡⁸ ≢│↓℮⇔√ ⅜ ≢⌂™ ⌐⅔™≡⁸ ה

ה ─ ╙ ≈≈ ╩ ╘╢↓≤⅜ ≢№╢⁹ 

 

ₒ  45x ─

 
 

ᵦ ●☻ ─ ⌐⅔↑╢ ꜠ⱬꜟ ⌐ ↑√  

№╢ ⌐ ⇔⁸☻ⱴכ♩ ─ ╩ ⌐ ™√ √⌂ ─

≤⌂╢╟℮⌂ ⌐ ꜠ⱬꜟ╩ ⇔ →⁸ ꜠ⱬꜟ╛♥◒ⱡ꜡☺כ─ ⌐⅔↑╢

⅜ ∂⌂™╟℮⁸ ╛ ╩ ∂⁸ ─ →╩ ∆╢

↓≤⅜ ≢№╢⁹ ⌐│⁸ ─ ה ─√╘⁸ ⌐⅔↑╢ ─

⌐ ↑√ꜞ☻◒─ ╛ ╩ ⌐ ∆╢√╘─◖fi◘ꜟ♥▫fi◓⌐

╟╢◘ⱳכ♩ ─ ╛⁸AIהIoT─ ⅛╠⁸ⱪꜝfi♩≢─ ⌂≥╩ ⇔⁸

ⱪꜝfi♩≢─ ╩ ⅎ√ ⌂ ╩ ℮↓≤⅜ ≢№╢43⁹ 

 

                                            
43 IoT/AI 2021 11 2022 2   



46 

ₒ  46x ●☻ ─ ⌐⅔↑╢ ꜠ⱬꜟ ⌐ ↑√  

 
 

ᵧ ●☻ ─ ⌐⅔↑╢ ꜠ⱬꜟ ⌐ ↑√  

ᵑ ⌐⅔↑╢ ꜠ⱬꜟ ─√╘─  

⌐ ╢ ⌐⅔™≡│⁸∕─ ─ ●☻─ ≢№╢ ה

╩ ╘√ ≤ ⌐⁸ ⅜☻כ♁ꜞ⌂ ≤│ ⅎ⌂™ ≢

╩ ⇔≡™╢⁹↓℮⇔√ ⁸Γ ↑▬fi☿fi♥▫Ⱪ Δ─ ╛⁸

─√╘─♦☺♃ꜟ ─ ⌂ ╩ ∂⁸ ꜠ⱬꜟ ─ ╩ ╢↓≤⅜ ≢

№╢⁹ ⌐│⁸ ⌂≥╩ ⌐ ╩ ⌐ ה ≢⅝╢╟℮

⌂▪ⱪꜞ─ ה ╛ ≤─ ≤⇔≡IT ⌐╟╢ ─♦☺

♃ꜟ ITה ─√╘─ ╩ ℮═⅝≢№╢⁹↓℮⇔√ ╩ ∂╢⌐ √∫≡│⁸∕

כ◙כꜚ─ ⅛╠ ≡ ™╛∆™╙─≤∆╢≤≤╙⌐⁸ ─№╢

⅜ ⌐ ⌐ ╡ ╗↓≤⅜≢⅝╢╙─≢№╢↓≤⅜ ≢№╢⁹ 

 
ₒ  47x ●☻ ⌐⅔↑╢ ─ ꜠ⱬꜟ ─√╘─  

 
 

ᵒ ⌐⅔↑╢ ─  

⁸ ╛ ⌂≥⁸ ─ ╩ ⌐⁸ ה ⌐

∆╢ ⅜ ⇔≡™╢↓≤╩ ╕ⅎ╣┌⁸ ╛ ה

●☻ ⌂≥⁸ ↄ ●☻─ ┼─ ─ ⅜ ≢№╢⁹ 



47 

⌐⁸ ⅜ ↑≡ ⇔≡™╢⁸ ─ ─ ●☻

⌐ ⇔≡│⁸ ─ ה↑≠ ╩ ╘≡™╢ ╩ ⌐⁸

─ ╛ ─ ⌐ ╢ ⁸ ─ ╩ ╕ⅎ√ ⌂

⌐ ∆╢ꜞ☻◒ ╩ ⇔√ ≢⁸Ɫכ♪ ┘♁ⱨ♩

⁸ ─ ⅛╠⁸ ─№╡ ⅜ ↕╣≡™╢⁹↓─╟

℮⌂ ⅜⁸ ╩ ╘√ ─ ≢⁸ ⌐ ↕╣╢╟℮ ⌐

╩ ╢ ⅜№╡⁸╕√⁸ ⌂ ╩ ↑ ╢ ⌐╙ ⌂ ╩∆╢

↓≤⅜ ≢№╢44⁹ 

 

2020 2021 ⌐ ⇔√ ⌐ ⇔√ ⌐≈™≡

 
 

╕√⁸ ●☻─ ה ╩ ℮ ה ─ ●☻─ ⌐≈™≡⁸ ─

╙ ╘⁸ ●☻─ ╛ ⌐≈™≡⁸ ⌂ ⅜⌂↕╣╢↓≤⅜

≢№╢⁹ 

  

                                            
44 ↓─ ⌐≈™≡│⁸₈↓℮⇔√ ⅜ ╛ ⌐ ⇔≡╙ ⌂ ╩ ╓⇔ ╢↓≤⅛╠⁸ ─

─√╘─ ⅎ ╛ ⌂ ⌐⁸ ─ ╛ ⌐ ⇔√╙─≤⌂∫≡™╢⅛⁸ │

≥─╟℮⌐ ╩ ∫≡™╢⅛≤™∫√ ╩ ╡ ╖≈≈ ─ ╩ ⇔≡™ↄ ⅜№╢⁹╕√⁸ ─╖⌂

╠∏⁸ ╙⁸ ꜞ☻◒╩≤╙⌐ ╠⇔≡™ↄ ≢─ ≢№╢≤™℮ ╩ ≈ ⅛╠⁸ ─╒⅛⁸

┼─ ה ─ ╛ ⌂≥⅜⁸ ╛ ─ ⅜ ⌐ ≢⅝╢ ≢ ╦╣╢↓≤

⅜ ≢№╢⁹₉≤™℮ ⅜№∫√⁹ 

ừ2020/4/16 1  

⅛╠ ↕╣√ⱨ꜡fi⅜ ↕╣√ ⅛╠⁸☿Ɽ꜠כ♃כ╩ ⇔≡ ─ ⌐ ∆╢

╩ ∫≡™√≤↓╤⁸☿Ɽ꜠כ♃כ⅜ ⇔⁸ ⅜ ⇔√╙─⁹ 

ừ2020/12/22 1  

ⱱ♥ꜟ─ ⌐⅔™≡⁸ⱷfi♥♫fi☻ ⁸ ⅛╠ ⅜

⇔⁸1 ⅜ ⁸10 ⅜ ╩ ℮ ⅜ ⁹ 

ừ2021/1/23 2  

ⱦꜟ Ⱳfiⱬ ⌐⅔™≡⁸ⱦꜟⱷfi♥♫fi☻─ ⅜ ─

╩ ∫≡™√≤↓╤⁸ ⅜ ⇔⁸2 ⅜ ∆╢ ⅜ ⁹ 

ừ2021/3/25 1  

Ⱳfiⱬ ┘ Ⱳfiⱬ╟╡ ●☻╩ ⇔⁸∕─●☻╩ ™≡ ─ ╩ ∫≡™√

⁹↓╣⌐╟╡ 1 ⅜ ⁸1 ⅜ ╩ ℮ ⅜ ⁹ 

ừ2021/4/15  

ⱴfi◦ꜛfi ⌐⅔™≡⁸ ─ ⅜ ─ ╩ ∫≡™√≤↓

╤⁸ ⅛╠ ⅜ ⇔⁸ ⅜ ⁸ ⅜ ╩ ℮ ⅜ ⁹ 



48 

─☻fi◄ꜞ☺꜠ה  ⌐ ↑√  

─ ה  

⁸ ה ⅜ ה ∆╢ ⅜№╡⁸ ─ ─ ⅜ ⇔

≡™╢⁹ ≢│ ●☻─ ─ ╙ ⇔≡™╢⁹ ⁸ ●☻

⁸ ●☻ ⁸ ●☻ ⌐⅔™≡⁸ ─ ⅜ ╘╠╣≡⅝√

⅜ 42 45 ⁸ ⌐⅔↑╢ ≢ ⌂ ─ ⅛╠⁸↕╠⌐⁸

●☻ ⌐⅔↑╢⁸ ─ ─№╡ ⁸ ─ ─№╡ ⌐

≈™≡ ∆╢↓≤⅜ ≢№╢⁹ 

 

●☻ ⌐⅔↑╢  

ᵥ ⌐≈™≡ 

ᵑ ─√╘─ ─  

▪ ─  

●☻ 163 ⌐⅔™≡⁸ ─ ≤⇔≡⁸₈●☻ │⁸ ─ ─

│ ─ ─ ⌐ ⇔⁸ ⌐ ╩ ╡⌂⅜╠ ⇔⌂↑╣┌⌂╠⌂™⁹₉ ╩

⇔≡™╢45⁹ ⌐│⁸ ⅜2016 ⌐ ⇔√₈●☻ ⌐⅔↑╢

─ ─√╘─ ┘ ⌐ ∆╢●▬♪ꜝ▬fi₉ ₈●▬♪ꜝ▬fi₉≤™℮⁹

┘ ●☻ ─₈ ⌐⅔↑╢ ₉⌐⅔™≡⁸ ─

⌂ ╩ ⇔≡™╢⁹ 

 
ₒ  48x ●☻ ⌐⅔↑╢ ─ ─ ≤●▬♪ꜝ▬fi ≢─  

 
 

▬ ─ ╩ ∆╢√╘─●▬♪ꜝ▬fi ⌐⅔↑╢  

(▪)●☻ ⌐⅔↑╢ ─ ─√╘─ ┘ ⌐ ∆╢●▬♪ꜝ▬fi 

●☻ 163 ─ ה ╩ ⇔⁸ ─ ●☻

≤●☻ ╟╢ ה ≢─ ╩ ⇔≡™╢⁹⌂⅔⁸

●▬♪ꜝ▬fi⌐│⁸ ╛ ≤ ה ⌐≈™≡ ⌐ ╩

℮↓≤╛⁸ ( )─ ╩ ⇔ ⌐ ╩ ℮↓≤≤™∫

√⁸ ≤─ ╙ ⇔≡™╢⁹ 

 

                                            
45 ↓─ │ ⌐╟╢ ─ ⁸ ─●☻ ╣ ─ ╛ ─ ⌐⅔™≡ ◄ꜞ▪ ─

●☻ ≤ ─ ╩ ⇔≡™╢⁹ 



49 

ₒ  49x ₈●☻ ⌐⅔↑╢ ─ ─√╘─ ┘ ⌐ ∆╢●▬♪ꜝ▬fi₉ 

⌐⅔↑╢  

 
(▬) ⌐⅔↑╢ ( ●☻ ) 1968 ⅛╠  

⌐⅔™≡⁸ ─ ●☻ ⌐≈™≡⁸ ╛

─ ה ⁸ ╩ ℮₈ ₉╛⁸ⱴ▬◖fiⱷכ♃כ

⌐ ╢ ⅛╠─ ה ∑ ╩ ℮₈ ₉⌂≥┼─ ╛⁸∕─

╩ ╘╢↓≤⌐╟╡⁸ ⌂ ╩ ∆╢↓≤╩ ⌐ ⇔≡™╢⁹ 

 

ᵒ●☻ ⌐⅔↑╢ ─ ⌐≈™≡ 

─╟℮⌐⁸ ●☻ ≢│⁸↓╣╕≢╙⁸ ─●▬♪ꜝ▬fi╛

●☻ ─₈ ⌐⅔↑╢ ₉⌐ ≠⅝⁸ ⌐ ─ ╩ ⇔

≡⅝√⅜⁸ │⁸ ─╟℮⌂ ─ ⌐≈™≡─ │ ∑

∏⁸ ─ ⌂ ⌐≈™≡─ ╛⁸ ⌐╟╢ ה

⌐≈™≡─ ╙⌂™⁹ 

│ ♩ꜝⱨ ╛ 46≤™∫√ ⌂╢ ─ꜞ☻◒╙

↕╣╢≤↓╤⁸ ⌐⅔↑╢₈ ₉─ ╙ ╕ⅎ⁸●☻ ⌐⅔

™≡╙⁸ ●☻ ⌐ ⇔≡⁸₈ ₉ ●☻ ─

⌐ ╢ ╩ ∆╢ ╩ ⇔⁸ ─ ⌂ ⌐≈™≡─ ╛⁸

⌐╟╢ ה ─ ╩ ↑╢↓≤⅜ ≢№╢⁹⌂⅔⁸

₈ ₉⌐≈™≡─ ╩ √⌐ ↑╢⅜⁸ 163 ≤●▬♪ꜝ▬fi⌐ ≠ↄ⁸

●☻ 47 ─ ה ⌐≈™≡─ ─ │ ∆╢↓≤≤∆╢48, 49⁹ 

 

 
  

                                            
46 ♩ꜝⱨ ⅜ 30 ⌐70 80 ─ ≢ ⅝╢≤ ↕╣  

https://www.jishin.go.jp/regional_seismicity/rs_kaiko/k_nankai/ ⁸ ⁸ 180 ⌐●☻ ⅜

∆╢≤ ↕╣≡™╢ ₈ ♩ꜝⱨ ─ ⌐≈™≡ ─ ₉ 2019 ⁹↕╠

⌐⁸ ⅜ 30 ⌐70 ─ ≢ ⅝╢≤ ↕╣≡⅔╡⁸∕─ ⁸ ─ ⌐●☻ ⅜

∆╢≤ ↕╣≡™╢ ₈ ─ ≤ ⌐≈™≡₉ 2013 12 ⁹ 
47 ●☻ ⌐⅔™≡│⁸₈●☻ ₉⁸₈ ●☻ ₉⁸₈ ●☻ ₉ ┘₈●☻

₉╩ ∆⁹ 
48 ─ ᵓ▪.─≤⅔╡⁸ ─ ⌐≈™≡│⁸₈ ⌐ ⌐⅔™≡ ⅜ ╘╠╣

≡⅔╡⁸ ─ │⁸ ⌐⅔↑╢ ה ─ ⌐ ╩ ╓⇔ ╢₉↓≤╩ ╕ⅎ≡ ↕╣√

↓≤╩ ≤∆╢ ⅜№╢⁹ 
49 ─ ⌐ √∫≡⁸ ─ ⌐≈⌂⅜╢ ⌐≈™≡╙ ⇔≡™ↄ⁹ 



50 

ₒ  50x ●☻ ⌐⅔↑╢ ─  

 
 

─ ⌐⅔↑╢  

Ι ─ ⌐ √∫≡│⁸ ●☻ ─ ╩ ╢√╘⁸●☻ ⌐

₈ ₉⌐≈™≡─ ╩ √⌐ ↑╢⁹ 

Ι ⁸ 163 ⌐ ≠ↄ⁸●☻ ─ ⌐≈™≡─ ─ ᵑ●☻

163 ─ ᵒ₈●☻ ⌐⅔↑╢ ─ ─√╘─ ┘ ⌐ ∆╢

●▬♪ꜝ▬fi₉⌐╟╢ ᵓ₈●☻ ₉≤₈●☻ ₉─ ─

⌐ ≠ↄ │ ∆╢50⁹ 

 

 

  

                                            
50 ─ ᵓ▪.─≤⅔╡⁸ ─ ⌐≈™≡│⁸₈ ⌐ ⌐⅔™≡ ⅜ ╘╠╣

≡⅔╡⁸ ─ │⁸ ⌐⅔↑╢ ה ─ ⌐ ╩ ╓⇔ ╢₉↓≤╩ ╕ⅎ≡ ↕╣√

↓≤╩ ≤∆╢ ⅜№╢⁹ 



51 

⌐⅔↑╢ ─ ⌐ ∆╢  

⌐⅔™≡│⁸ ⁸ ╩ ⇔≡⅔╡⁸ ─

≤⇔≡⁸ ⅜ ⇔≡⁸ ∕─ ─ ⌐╟╢ ⌐╟╡ ─

─ ⌐ ⅜ ∏╢ ⌐ ⅎ╢√╘⁸ ─ ⌐ ∆╢

╩ ∆╢↓≤⅜ ↕╣⁸∕─ ╙ ↕╣≡™╢

( 33 ─ )⁹╕√⁸ ─ ≤⇔≡⁸ │⁸

⌐ ⇔⁸ ⌐≈™≡⁸ ─ ┘ ─ ╩∆╢

↓≤⅜ ≤⌂∫≡™╢( 33 ─ ┘ )⁹ 

 

ₒ  51x ─  

 

 

ᵓ ⌐ ∆╢ ⌂ ⌐≈™≡ 

₈ ₉╩ ∆╢⌐№√╡⁸ ⅎ┌⁸ ─ ╩ ∆╢⁹ 

∕─ ⁸ ●☻ ≤∕─ ─●☻ ≤─ ⌐ ⇔⁸

─●▬♪ꜝ▬fi╛⁸ ●☻ ─₈ ⌐⅔↑╢ ₉ ─ ─ ≤─

╩ ∆╢⁹ 

▪.  ●☻ ─ ⌐ ∆╢  

─ ╛ ─ ⁸  

▬.  ●☻ ⌐╟╢ ─ ┘ ⌐ ∆╢  

●☻ ⅜ ⌐ ∆╢ ⌐≈™≡⁸∕─ ⁸  

►.  ─ ⌐ ∆╢  

↕╣╢ ⅜ ™╢ ╛ ─  

◄.  ⌐⅔↑╢ ─ ∕─ ─ ⌐ ⌂ ─ ⌐ ∆╢  

─ ●☻ ─ ╛ ⁸ ─  

○.  ─ ┘ ⌐ ∆╢  

─ ⌐ ∆╢ ╩ ℮ ●☻ ─ ה  

◌.  ∕─ ─ ≤─ ⌐ ∆╢  

⌐⁸ ⁸ ⁸ ≤ ─ ╩ ℮√╘─

─  

◐.  ⌐ ∆╢  

●☻ ◦☻♥ⱶ₈G- React₉ ─◦☻♥ⱶ ┘ ─ ⌐≈™≡ 

 

  



52 

ᵦ ─ ─№╡   

ᵑ ●☻ ⌐⅔↑╢ ≤ ─  

●☻ ≤●☻ ─∕╣∙╣─ │⁸ 51╙ ╙

∂≢№╡⁸ ⌐│ 52─≤⅔╡⁸ ●☻ ⅜●☻ ─℮∟ ─

ⅎ™ 52─ ╩⁸●☻ ⅜ ⌐ ∆╢ ┘ ─

─ ╩ ℮⁹ 

⁸ ─ │⁸2016 6 ⌐ ה

●☻ ₈●☻ ₉≤™℮⁹ ≢ ╡╕≤╘╠╣√₈●☻

◦☻♥ⱶ WG ₉ ₈ ₉≤™℮⁹ ≤⁸∕─ ╩ ∆╢

≢ ⌐ ⅜ ⇔√●▬♪ꜝ▬fi⌐ ≠™≡⁸ ≤

≢ ⌂╢╙─≤↕╣≡⅝√⁹ ─●▬♪ꜝ▬fi≢│⁸ ⌐│ ●☻

⅜ ╛ ─ ה ⁸ ╩ ℮₈ ₉≤ⱴ▬

◖fiⱷכ♃כ ⌐ ╢ ⅛╠─ ה ∑ ╛ ╩ ℮₈ ₉

╩ ⇔⁸●☻ │₈ ₉⌐ ⌂ ╩ ⇔≡ ⌐⅔↑╢

─ ╩ ⅎ≡ ─ ╩ ℮↓≤≤⌂∫≡™╢⁹ 

╕√⁸●☻ ⅜ ∆╢ ─ │⁸∕─ ⌐ ∂≡№╠⅛

∂╘ ●☻ ⌐ ∆╢↓≤≤⌂∫≡⅔╡⁸↓╣╠ ה ─ ⌐ ∆╢

│⁸ ●☻ ≤●☻ ≤─ ⌐╟╡⁸ ⌂ ≢ ╡

╘⁸ ∆╢↓≤≤⇔≡™╢⁹ 

 
ₒ  52x ●☻ ⌐⅔↑╢ ≤ ─  

 
  

                                            
51 ╩ ↄ ╩ ╗⁹ 
52  



53 

⌐⅔↑╢ ≤ ─  

/ ─™∏╣─ ⌐⅔™≡╙⁸ ⌐ │⌂ↄ⁸

⅜ ╩ ∫≡™╢⁹↓℮⇔√ ⌐ ≠⅝⁸ ┘ ─

™∏╣╙ ⅜ ╩ ∫≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

₈●☻◦☻♥ⱶ WG ₉ ┘₈●☻ ⌐⅔↑╢ ─

─√╘─ ┘ ⌐ ∆╢●▬♪ꜝ▬fi₉─  

⌐⅔™≡⁸₈ ⌐⅔™≡│⁸ ⅜ ⌐ ה ⇔⁸ ⌂

⅜ ∂╢≤≤╙⌐⁸●☻ ╣ ה ≤™∫√ ⅜ ∆╢

╟℮⌂ ╙ ↕╣⁸( )●☻ ⅜ ⌐ ╩ ℮√╘⌐

│⁸( ) ─ ─ ╩ ⅎ≡⁸ ≤⇔≡ ≤ ╩ √╢↓

≤⅜ ₉≤↕╣⁸₈ ⌐│⁸●☻ │ ─ ⌐ₐ

ₑ ┘ₐ ₑ╩ ⇔⁸●☻ │ₐ ₑ⌐ ⌂ ╩

⇔⁸ ⅛╠─ ╛ ⌐⅔↑╢ ╩ ℮↓≤₉≤⇔≡™

╢⁹ ┘●▬♪ꜝ▬fi⌐ ≠ↄ⁸ ─ ●☻ ≤●☻

─ ≤⁸∕─ ─ ה ─▬ⱷכ☺│ ─≤⅔╡≢№╢⁹ 

 



54 

ᵒ ●☻ ⌐⅔↑╢ ─ ⌐ ∆╢ ≤₈ ≤╡╕≤╘₉⌐⅔

↑╢  

₈ ≤╡╕≤╘₉≢│⁸₈ ⁸ ╩ ∆╢ ⅜

⌐⅔™≡╙ ╩ ℮≤≤╙⌐⁸ ⌐│ ⅛≈ ─ ─

⅛╠ הꜟ◐☻─ ╩ ∆╢ ⅜ ⌐ √╢↓≤⅜⁸ ⌐│

┘ ─ ⅛╠ ₉≤⇔√ ≢⁸ ─ ⌐≈™≡⁸

─ᵑ ᵓ─ ⅜№╡⁸₈ ●☻─ ⌐╟╡ ─ ⅛╠ ⌐●☻

⌐ ∆╢ ⅜ ∆╢ ≢⁸ ⌐⅔↑╢ ≤ ─ ─ ⅛╠⁸

─ ─№╡ ╩ ∆╢ ⅜№╢⁹₉≤⇔√⁹ 

 

ủ ─ ─ ─ ⅎ ⌐ ∆╢  

ₒ ᵑₓ Ⱡ♇♩꞉כ◒ ─√╘─ ≤ ⅎ╠╣╢ ╛ⱴ▬◖fiⱷ

כ♃כ ─ ⌐≈™≡⁸ ⌐│ ⅜ ⇔⌂↑╣┌

⌂╠⌂™ ╖≤⌂∫≡™╢⁹ 

ₒ ᵒₓ ⌐ ∂≡ ╩ ∆╢ ╖ ⁸ ⅜ ™ ⁸

─ ⅜ ≤⌂╡⁸ ⅛╠●☻ ⌐ ╢ ⌐ ∆╢ ─

╩ ⌐ ⅎ╢ ⅜№╢⁹ ⌐ ≢ ⅛╠ ⌐●☻ ⌐

⇔√ ─ ⌂≥⁸ ⌐ ⅛╠ ╦∫≡™⌂™●☻ ─ ╩ ↕⌂™

╩ ─ ⌐ ∑↨╢╩ ⌂™ ⅜ ∂╢⁹ 

ₒ ᵓₓ ⌐≈™≡⁸ ⌐⅔™≡│ ⌐ ╡ ╕╣⁸ ╩

∆╢ ≡─ ⅜ ⇔≡™╢⁹ ⁸ ●☻ ⌐⅔™≡│⁸ ⅜

℮ ⌐ ╢ ( ╗)│ ─ ≤⌂∫≡™╢⁹ 

 

ᵓ ●☻ ⌐⅔↑╢ ─ ─№╡ ⌐ ∆╢ ─  

─ ─№╡ ⌐≈™≡⁸ ⌐⅔↑╢ ⌐

⅔™≡│⁸ ●☻ ┼─ ─ ╩ ╘ ⌂╢ ╩ ╘╢≤─ ⅜

№∫√ │ 46 ⁹ ≢⁸●☻ ⌐⅔™≡│⁸ ●☻

≤●☻ ⅜ ≤⌂╡ ─ ╩ ∆╢↓≤⅜ ≤─

⅜ ↄ ╠╣√ │ 47 ⁹╕√⁸ ─ ⌐ ∆╢

╩ ∆╢√╘⌐│⁸☻ⱴכ♩ⱷכ♃כ╩│∂╘≤⇔√ √⌂ ─ ─ ⅜

⌐ 53≢№╡⁸ ╩ ╕ⅎ√ ⅜ ≤─ ╙№∫√⁹ 

₈ ≤╡╕≤╘₉─ ╛⁸↓╣╠─ ⌐⅔↑╢ ╩ ╕ⅎ⁸ ─ ┘

─ │ ─≤⅔╡≤∆╢⁹ 

 

▪ ●☻ ⌐⅔↑╢ ─ ─№╡ ⌐ ∆╢ ─  

╛●▬♪ꜝ▬fi⌐ ≠⅝⁸ ⌐ ⌐⅔™≡ ⅜ ╘╠╣≡⅔╡⁸

─ │⁸ ⌐⅔↑╢ ה ─ ⌐ ╩ ╓⇔ ╢↓≤╙

⇔⁸ ─ │ ─≤⅔╡≤∆╢⁹ 

 

                                            
53 ⌐⅔↑╢☻ⱴכ♩ⱷכ♃כ ─ ⌐≈™≡│⁸ │ ☻ⱴכ♩ⱷכ♃כ⅜ ⌐ ⇔≡85.7%

2021 3 ⁸ ●☻ │ ◦☻♥ⱶ⅜ ⌐ ⇔≡ ⁸ ─

│87.0 ⁸ ⌐ ⇔≡│23.8%(™∏╣╙2021 3 )⁸ ●☻ │⁸ ⅜0.3% ⁸₈

◦☻♥ⱶ₉╩ ╖ ╪∞ⱴ▬◖fiⱷכ♃כ╩ ╦∑≡╙4.3% ≢№╡⁸ ⅜ ⌂ │ ⌐≤≥╕

╢⁹ 54  
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 ●▬♪ꜝ▬fi⌐ ≠⅝⁸●☻ │⁸ ⌐ ⇔⁸ ─

⅛╠─ ה ™ ╦∑ ⁸ ╩ ∆╢⁹ 

 ⌐ ∂≡ ╩ ∆╢ ╖╩ ≤⇔≈≈⁸ ─ ⌐╟╡⁸

╛ ╩ ⇔≡ ╩ ╢↓≤╩ ≤∆╢⁹ 

 ⌐ ⇔≡™⌂™ ⌐≈™≡│⁸ ●☻ ╛●☻

⌐╟╢ ה ⌐╟∫≡ ⌐ ╢ ╩ ∆╢⁹ 

 ●☻ ≤●☻ ─ ⌐ ≠ↄ ⌐ ≠⅝⁸◦▼▪⌐

∂≡ ⇔√ ─ ⌐≈™≡│⁸●☻ ⅜ ∆╢⁹ 

 

▬ ●☻ ⌐⅔↑╢ ─ ─№╡ ⌐ ∆╢ ─  

₈ ≤╡╕≤╘₉─ ╛⁸2021 10 12 ─

┘ 10 21 ─●☻ ≢─ ₁⌂ ╩ ╕ⅎ⁸ ─

│ ─≤⅔╡≤∆╢⁹ 

 

 ─ ⁸ ─ ⁸ ─ ─ ≢ ⌂ ≤⇔≡⁸

≢─ ⅜ ╕╣╢☻ⱴכ♩ⱷכ♃כ ─♥◒ⱡ꜡☺כ─ ⅜ ⅎ╠╣╢⁹

↓─√╘⁸∕─ ⌐ ⌐ ╡ ╗√╘⁸ ╩ ╩ⱴ♇ⱪ♪כ꜡√⇔

∆╢↓≤╩ ∆⁹ 

 Ɫכ♪ ⌐╟╢ ─ ⌐ ⅎ⁸☻ⱴכ♩ⱷכ♃כ─ ⌐╟╡ ─

⅜ ╠╣╢↓≤⅛╠⁸↓╣≤ ⇔⁸ ─ ─№╡ ⌐≈™≡

╩ ╘╢⁹ 

 │⁸ ─ ●☻ ⌐⅔↑╢ ─ ─ ⌐ ∆╢

⌂ ה ╩ ⇔⁸ ⌐ ─№╡ ╩ ⇔√ ─ ╙ ⇔√

≢⁸ ─ ─ ╩ ↑≡ ℮↓≤≤∆╢⁹ 

 ─ ╙ ╕ⅎ⁸ ─ ⌐ ∆╢ ─№╡ ⌐≈

™≡ ╩ ╘╢⁹ 

 
ₒ  53x ●☻ ⌐⅔↑╢ ─ ─№╡ ⌐ ∆╢ ─ ≤ ─  
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ₒ  54x ⌐⅔↑╢☻ⱴכ♩ⱷכ♃כ─ ⌐≈™≡ 

 
 

ꜟꜝ♩כꜙ♬Ⱳfiכ◌≥  ⌐ ↑√ ⌐⅔↑╢  

ꜟꜝ♩כꜙ♬Ⱳfiכ◌≥ ⌐ ↑√ ⌐⅔↑╢ ─  

╩ ≤∆╢ ─ ⅜ ─ ≤⌂∫≡™╢⁹ ⅜ │⁸

2020 10 ⌐₈2050 ╩₉ꜟꜝ♩כꜙ♬Ⱳfiכ◌ ⇔≡⅔╡⁸ ≤⇔≡⁸◌

─ꜟꜝ♩כꜙ♬Ⱳfiכ ⌐ ↑√ ⅜ ≤⌂∫≡™╢⁹( 49ה48  

─ꜟꜝ♩כꜙ♬Ⱳfiכ◌ ⌐ ↑≡⁸ ⌐ ╦╢ ≤⇔≡│⁸ ⁸

▫♥ꜞⱦ⸗ה ─ ™ ≢ ⅜ ↕╣╢ ▪♬⸗fi▪ה ╛⁸

ה ─ ◄Ⱡꜟ◑כ ⅜ →╠╣╢⁹↓╣╠─ ╩ ⅎ⁸∕

─ ⌂ ⌐ ↑√ ≢─ ╩ ⇔≡™ↄ↓≤⅜ ≢№╢⁹ 

╕√⁸2050 ─ꜟꜝ♩כꜙ♬Ⱳfiכ◌ ─√╘⌐│⁸ ─╖⌂╠∏⁸ ⌂

▬ⱡⱬכ◦ꜛfi≤∕─ ⅜ ≢№╡⁸ ⌐ ∆╢ ─√╘─

─ ╙ ⌐ ╣╢ ⅜№╢⁹ 
ₒ  55x ─ꜟꜝ♩כꜙ♬Ⱳfiכ◌ ≤ ─  

 













































https://www.meti.go.jp/policy/safety_security/industrial_safety/smart_industrial_safety/jireisyu_h29.pdf
https://www.meti.go.jp/policy/safety_security/industrial_safety/smart_industrial_safety/jireisyu_h29.pdf



















































































